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ABS TRACT 

The Regina Basin area (National Topographic series maps 72 Hand I, 
62-E) comprises 6260 square miles, lying between 103° 50' and 106° 00' West 
Longitude and between 49° 50' and 50° 45' North Latitude in southeastern 
Saskatchewan. 

The surficial sediment is mainly lacustrine silt and clay. The 
thickness of lacustrine sediment ranges from a few feet near the edge of 
the basin to 35 feet in front of the Condie Moraine. Stratigraphically, 
the lake silt and clay is divided into three units. Moose Jaw Clay was 
deposited during the first lake phase, Regina Clay was deposited during 
the second lake phase, and Condie Clay was deposited during the third and 
last lake phase. The Regina Basin drained completely between the phases 
forming a dry plant-bearing surface. Organic debris and gypsum mark the 
hiatuses between the units. 

The Rouleau Basin within the Regina Basin was formed by faulting 
probably by salt-solution collapse along a transcurrent fault parallel to 
the Missouri Coteau. A depression of approximately 40 feet occurring on 
the surface of the Upper Cretaceous bedrock outlines the Rouleau Basin. 

Isostatic adjustment in the Regina Basin is marked by five isobases. 
Delineation of the isobases is complicated by faulting in the basin. 

Nineteen species belonging to 7 genera of Ostracoda are figured 
and described from the sediments of the Regina and Rouleau Basins and the 
Qu'Appelle Valley fill. Seven species of Ostracoda are proposed as new. 
On the basis of ostracods and molluscs, the Qu'Appelle Valley fill is 


divided into five distinct depositional environments. 
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INTRODUCTION 
Location and Previous Work 

The Regina Basin comprises approximately 6260 square miles, 
lying west of the second meridian between 103° 50' and 106° West 
Longitude and between 49° 50' and 50° 45' North Latitude (Figure 1). 

Prior to the time of Davis (1918) no one had actually described 
the Regina Basin. Henry Youle Hind (1859) reported an ancient lake in 
what he called the valley of the South Saskatchewan. Upham (1891) later 
referred to this ancient lake as "Glacial Lake Saskatchewan" and con- 
sidered it to have been formed by ice damming. He also inferred 
drainage first to Lake Souris through the Waskana River and later through 
the Qu'Appelle Valley. Davis, who did field work in 1915 and 1916, 
described and named Glacial Lake Regina as a large body of water dammed 
by an ice sheet to the north and extending southeast of the Qu'Appelle 
Valley to Weyburn. He believed that the main source of water came from 
overflowing lakes occupying the South Saskatchewan River valley. From 
a study of the relief, Stansfield (1917) deduced that the clay of the 
"Regina Plain" forming the present surface, was till and not lake clay. 
Work done by Johnston and Wickenden (1930) gave a clearer picture as to 
the outline of the lake basin and character of the lake sediment. They 
found that the lake clay was weathered to a depth of 5 to 7 feet. 

Christiansen (1961) reported on the geomorphology of the Regina 
Basin and produced an isopach map of the lacustrine clay. He found 
evidence of an end moraine and traced and named the margin of the Condiean 


readvance into the basin. Christiansen (1961, p. 42) dated this readvance 
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as correlative to the Valders maximum at 10,150 + 200 B.P. He held that 
the basin was filled with water once, and that during the interval pre- 


ceding the readvance the basin never drained. 


Present studies 

This report is based on field investigations conducted from June 
to August 1960 and laboratory studies from 1960 to 1962. Laboratory 
work was carried out at the University of Alberta. 

The soils map (Mitchell et al., 1947) was used as a guide in 
determining contacts of surficial sediments. Aerial photographs and 
mosaics were used with the soils map in the study of land forms. Pre- 
liminary interpretations were checked in the field at which time 
stratigraphic details were obtained. Field information was plotted on 
1:50,000 field maps. 

This report elaborates and supplements the geologic history of 
the Regina Basin originally set forth by Dr. E. A. Christiansen of the 


Saskatchewan Research Council (1961). 
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SUMMARY OF THE GLACIAL HISTORY 

One purpose of this report is to define in greater detail the 
Stratigraphy of the Regina Basin. Christiansen (1961) prepared a gen- 
eral report on the Regina area which contains the major portion of the 
Regina Basin. 

The Regina Basin, as defined in this report (Plate in pocket), 
is an elongate depression between uplands to the east and west. The 
basin is not a drainage basin but rather a depression in which melt- 
water accumulated during the retreat of the Wisconsin ice front. In 
effect, the depression was not a closed basin because the glacier formed 
the closure to the north, therefore, when the basin became filled with 
water it formed a true glacial lake. 

The stratigraphic history of the sediments deposited in the basin 
is divided into three parts or phases. Each phase is related to a single 
filling of the basin and subsequent drainage. The Moose Jaw phase or 
first phase began with the melting of glacial ice and uncovering of the 
Regina Basin. The glacier at this time was in the form of a lobe, called 
the Weyburn Lobe (Christiansen, 1956). As the ice melted, meltwater 
poured off its three free sides and drained through the Souris Spillway 
at the south end of the basin. The channels formed along the retreating 
edges of the ice are called unilateral channels. The streams in these 
channels eroded the till bottom of the basin. Later when the glacier 
had retreated further north these broad channels filled with meltwater 
and formed Glacial Lake Moose Jaw. The sediment deposited in Lake Moose 
Jaw consists of clay and silt-sized particles forming the lacustrine 


Moose Jaw Clay. Lake Moose Jaw eventually dried up leaving a lake plain 
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on which plants could grow. Leaching of the top sediments occurred as 
evidenced by the decrease in amount of sulphates. 

A reactivation of the ice front after Lake Moose Jaw drained 
caused the Regina Basin to be filled with water for a second time, form- 
ing Glacial Lake Regina. During this interval, the water level was much 
higher covering parts of the basin which had not been inundated during 
the Moose Jaw phase. Small beaches, as short discontinuous strandlines, 
formed in the northeastern and northwestern portions of the basin. The 
sediment deposited in Glacial Lake Regina consists of clay and silt-sized 
material. The lacustrine Regina Clay is partially oxidized because of 
the aerated condition of the lake water. When the ice front retreated, 
the water drained east by a small channel now pccupi enue the Qu'Appelle 
River. Thunder Creek, which drained proglacial areas to the west of the 
Regina Basin, emptied its meltwater into the newly formed Qu'Appelle 
Channel. Lake Regina dried up leaving a lake plain on which plants grew. 

The final readvance of the glacier into the Regina Basin is 
marked by the Condie Moraine, the terminus of the ice front. During 
this time, the Regina Basin was once again filled with meltwater, with 
a water level higher than in the previous phase. It is estimated that 
prior to draining of the basin, the water was 50 feet deep. As the 
Condiean ice advanced into the basin, an apron of silt-sized sediment 
was deposited marginal to the Condie Moraine which extended out into 
the lake. As the ice front retreated, lake sediments became finer, 
forming what is now the surficial sediment known as the Condie Clay. 

While the Condie Moraine was being formed, volcanic activity, 


thought to have originated in north-central Washington, deposited volcanic 
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ash on the Condie Moraine before all the ice had been melted from the till. 
No date has been obtained for the ash as yet, however a radiocarbon date 
of 10,150 + 200 years B.P. from near Kenaston, Saskatchewan (Christiansen, 
1961, p. 42), beneath Condie Till dates the Condie advance as correlative 
to the Valders maximum. 

During the final stages of Glacial Lake Condie, faulting is 
thought to have occurred in the Rouleau area forming the Rouleau Basin. 
This basin is small in comparison to the Regina Basin, however, its posi- 
tion parallel to the Missouri Coteau face is of great significance. The 
small basin is surrounded by the Condie Plain. It received its sediment, 
clay-sized material, by mass wasting of the fault scarp. In contrast to 
the water in Lakes Regina and Condie, the water in Lake Rouleau was much 
warmer and somewhat stagnant, consequently organic matter was preserved; 
ostracods and molluscs quickly inhabited the environment. Sedimentation 
of the basin and the approaching nick point in Moose Jaw Creek drained 
the Rouleau Basin in recent time. 

Isostatic adjustment in the Regina Basin has occurred, but, 
because of the scarcity of well defined beaches and strandlines the 
delineation of isobases has been very difficult. Based on the fact 
that the strandline of Glacial Lake Condie is 50 feet higher than the 
lacustrine clay-till contact, the writer has attempted to outline five 
isobases. Because vertical adjustment of the earth's crust by faulting 
has occurred in the area, the position and direction of the isobases 
have been ascertained with difficulty. 

The Qu'Appelle Valley is not a part of the Regina Basin but 


borders its northern, edge; since it governed the drainage history of the 
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basin, it is dealt with in considerable detail in this report. Christiansen 
(1961) described one of its lithologic units as being made up of Regina 
Clay (Regina and Condie Clays of this report) and prompted an investiga- 
tion by the writer as to the relationship of the Qu'Appelle Clay and the 
Regina and Condie Clays of the Regina Basin. It was found that Christian- 
sen's "Regina Clay" was much younger than the sediments of the Regina 
Basin, and warranted the proposed name, Qu'Appelle Clay. The Qu'Appelle 
River system was found to be part of a much larger system draining pro- 
glacial areas of Alberta, Saskatchewan, and Manitoba. When a lower out- 
let was uncovered (North Saskatchewan River draining into Lake Winnipeg) 
the Ga tieon leukiver was captured by the South Saskatchewan River leaving 
the remnant Qu'Appelle River as a misfit stream in an oversized valley. 
Sedimentation of the valley occurred when bedrock exposures in the valley 
walls became supersaturated and slumped into the valley forming dams. At 
about the time that the Saskatchewan outlet was uncovered, sedimentation 
of the river systems neared completion. The Qu'Appelle Clay is conform- 


ably overlain by Qu'Appelle Alluvium. 


STRATIGRAPHY 
General Statement 
The glacial history of the Regina Basin can be established by a 
study of stratigraphic sequences of till and inter-till deposits, supple- 
mented by palaeontological and geochemical data (Figure la). As pointed 
out by Christiansen (1961, p. 31) there are at least two tills in the 


area in addition to the lake deposits. 
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Lower Till 
This unit was named and described by Christiansen (1961, p. 31). 
Because of poor exposures, the full thickness of the unit is not exposed 
in any one section. The Lower Till apparently forms the floor of the 
Regina Basin. Portions of it were eroded by the formation of unilateral 
channels during the Moose Jaw phase. The Lower Till that was not eroded 


was oxidized. 


Moose Jaw Clay 

General Statement.- The name Moose Jaw Clay is proposed by the 
writer for the lacustrine clay which was deposited in the first lake 
phase of the Regina Basin (Figure la). The name is taken from the city 
of Moose Jaw. The reference section of the Moose Jaw Clay is in a test- 
hole in the N.E. corner of Section 30, Township 14, Range 23 (Section l, 
Appendix). In the sourthern part of the Rouleau Basin (sec. 22, tp. 13, 
rge. 22, W. 2nd mer.) samples from a test hole show that the Moose Jaw 
Clay is at least 4 feet thick. South of the Condie Moraine samples from 
test holes show that the Moose Jaw Clay overlies oxidized Lower Till dis- 
conformably. South of Moose Jaw, a facies change occurs from gravels 
through sands to silts. A similar facies change occurs in the eastern 
extension of Lake Moose Jaw bordering the kame-eskerine complex from 
Pilot Butte to St. Peters Colony south. 

Composition.- The Moose Jaw Clay is composed of clay, silty clay, 
and silt. Silt becomes predominant towards the north. The lake clay is 
calcareous, olive brown, montmorillonitic and oxidized. Partial oxida- 


tion occurred during deposition of the clay with subsequent oxidation 
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after formation of a weathered surface. In core samples, organic matter 
is readily discernible indicating plant growth. Complete leaching of the 
soil did not occur, but there is evidence of local leaching and subsequent 


replacement of rootlets by gypsum. 


Lower Stratified Drift 


General statement.- This unit was named and described by 


Christiansen (1961, p. 31) as lying between the Lower Till and the 

Condie Till north of the Condie Moraine (Figure la). It is possible 

that the Lower Stratified Drift was proglacial drift deposited by the 

retreating glacier at the same time that the Moose Jaw Clay was being 

deposited. This unit is conformable with the Lower Till indicating 

that the till surface is higher in elevation north of the Condie Moraine. 
Composition.- The drift is composed of clay, silt, and sand, and 

in thickness varies from 2 feet to more than 38 feet indicating variable 

conditions of deposition. Generally, the unit is calcareous and shows 

little signs of having been weathered. Coarse gravels above sands in 


some sections may indicate local reactivation of the ice front. 


Regina Clay 


General statement.- The name Regina Clay is proposed by the writer 
for the lacustrine clay deposited in the second lake phase of the Regina 
Basin. The name is taken from the city of Regina. The Regina Clay as 
interpreted by the writer (Section 1, Appendix) represents the lower part 
of the "Regina Clay" named and described by Christiansen (1961, p. 35), 
and is the bottom 11 feet of his section. Occasional remnants of this 


unit may still be present beneath the Condie Moraine, but this has not 
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been positively ascertained. It ranges in thickness from 1 to 15 feet. 
Perhaps the clay and silt unit exposed north of Chamberlain represents 
a northern extension of the Regina Clay as it is overlain by Condie Till. 
Composition.- The Regina Clay is composed of clay, silty clay, 

and silt. The silty clay and silt become more noticeable towards the 
north. The clay is calcareous, light-greyish brown, montmorillonitic, 
and slightly oxidized. The top of the Regina Clay is marked by a 
weathered surface on which plants grew and sent their roots into the 
clay. These rootlets subsequently became the loci for the local accumula- 


tion of selenite by local leaching of the clay-sized sediment. 


Condie Till 

General statement.- This unit was named and described by 
Christiansen (1961, p. 31). From various sections, the thickness is 
found to range from 10 to 185 feet. The terminus of the unit is marked 
by the Condie Moraine. The till rests unconformably on the Lower Strati- 
fied Drift; the Regina Clay having been removed on the readvance of the 
glacier (Figure la). The Condie Till is well exposed in the Waskana 
Creek Valley, Cottonwood Creek Valley, and in the Qu'Appelle Valley. 

Composition.- The Condie Till is a calcareous, oxidized to 


unoxidized, montmorillonitic, sandy clay loam to clay loam. 


Condie Clay 

General statement.- The name Condie Clay is proposed by the writer 
for the silt and clay deposited in the third lake phase of the Regina 
Basin (Figure la). It is exposed on the surface south of Qu'Appelle 


Valley. The name is taken from the hamlet of Condie. This unit is 


too? @1 09 | mot} aespolotde et eegene at -bomtsrseoss lowestdog sued oa 
sinagovqot ahefredmad) 20 dase bysogne dine dike bas yalo sdz-eqadyet 
{E42 othaod yd nialrevo ak 2f em gold sakgel ode Io colenetxe mrad3zoa a 
ovate vatke .yalo do beaeqmas at yatd ankget odT +. 2otitaogmed nin i am 
odd ebsawe? ofdeeotion szom eaesed site bas yalo yaite edt .2ite bam | 


a, ‘ 
" 


Ne 


.obtstaolirromicom ,awend dabyevge digi! , avedtaotas. ek walo oft sda 0n . a 
s yd boxzam ef ywld antged sts Yo qo? edt ° .bosthixo ciddgtte bas 4 
od3 ognt eioox xteds tree his worg atasig doldw no soetzve bexedgsow 
-slumyoos Iasol ofa xo tool of aansed vlansupsedue sisisoor ovat “als ; 
dnomtbea bow ka-xalo ats Xo grtdonet tasol yd ostnaies we wots 
ys hedirorob bas bomna aaw dtow ent s+ dnewosezs Iezenn). ‘aed ey 
et saomdioido eda (wokioe9 avolzav mozt «(LE .q , 1801) agensiselzd) 
belvem at shaw edt 2o eumtertad oat .309% 281 of OL moxk egos od baad, 
-hiauce wowod od no tial apanx tus odt ,ankwnoM o bbaed ads et ie 


ai? to eonsvbsos od? wo bsvomey need gaivad yeso anlgea odd j22kud bel? 


satan odd ni basoqxe Siew sk LRT elbnod od? .(al omart qetosig a. 3 
-Yellav oliaggA' wD add nt boa ,.volia¥ Ase1D boownnss0d volley 49970 J . 7 | 
03 healbixo . 8909 Tig [Bo ® #t ILLT atbnod sAT ~ ~+fotrteogmod ome - ; 
«mmol ysio ot mmol ysis re <idiaoLttsemanem .bostbixeny — a 

mar lee a a 
. , | i <a e a 
melo atbag> ne ary! ati : . Ve 


<A90 tod 9 Ieonhenn ah, eh, atten isle. lth ~ “sumone Lama9d os 
cane nana en ee 
‘ arg e 
AARP AP te darren aggre 26), 00: Sennen 0h (al @ 


12 


correlative with the Condie Till. The Condie Clay is present both north 
and south of the Condie Moraine, the area having been inundated as the 
ice retreated north to the Qu'Appelle Valley. South of the Condie Moraine, 
samples from test holes show that the Condie Clay overlies the Regina Clay 
conformably. Further, these samples show that there is 11 feet of silt 
overlain by 11 feet of clay. As shown by Christiansen's (1961, p. 33) 
cross section of the Regina area, silt related to the Condie readvance 
underlies lake clay. In front of the Condie Moraine there is an anomalous 
thickness of silts related to erosion of Regina Clay as indicated in the 
Hungry Hollow section (Christiansen 1961, p. 33, 35, 68). The top 22 feet 
of his Section 17 represents the Condie Clay of this report. 

Composition.- The Condie Clay is composed of clay, silty clay, 
and silt. The silt and silty clay become thicker as the Condie Moraine 
is approached. The lake clay is calcareous, olive brown, montmorillonitic, 
and slightly oxidized. In some localities where deposition was close to 


the ice front, flat lying or contorted varves occur. 


Rouleau Clay 

General statement.- This unit was named and described by 
Christiansen (1961, p. 37). The Rouleau Clay is present only in the 
Rouleau Basin. It has a thickness which varies from 11 to 16 feet. 
The Rouleau Clay rests conformably on the Condie Clay (Figure la). 

Composition.- The Rouleau Clay is calcareous, montmorillonitic, 
grey, oxidized to unoxidized. The lower 2 or 3 feet of the unit is 
oxidized. In the reference section a high sulphate-carbonate zone occurs 
14 feet below the surface (Figure 7). The sediment source was mainly 
from the Regina and Condie Clays, but some sediment was derived from the 


Lower Till, and from the bedrock of the Missouri Coteau. 
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Qu'Appelle Stratified Drift 


General statement.- This unit was named the Lower Stratified 


Drift by Christiansen (1961, p. 38). This glacial drift lies above bed- 
rock and below the Qu'Appelle Clay of the writer except in the Regina 
Valley (Christiansen, 1961, p. 39) where it lies on till. The unit 
ranges in thickness from 10 to 15 feet. 

Composition.- The Qu'Appelle Stratified Drift is composed of 


medium to coarse aand derived mainly from the till. 


Qu'Appelle Clay 


General statement.- This unit was named as the "Regina Clay" by 
Christiansen (1961, p. 38). In Christiansen's section, this unit has a 
thickness of 100 feet being overlain by Qu'Appelle Alluvium 30 feet from 
the surface of the Qu'Appelle Valley. 

Composition.- The Qu'Appelle Clay is composed of clay, silty clay 
and silt. The clay and silty clay are calcareous, unoxidized, grey, and 
montmorillonitic. The top 20 feet of the section is only slightly cal- 


careous. Much organic matter is present throughout the section. 


Qu'Appelle Alluvium 


General statement.- This unit was named and described by 
Christiansen (1961, p. 38). The Qu'Appelle Alluvium overlies the writer's 
Qu'Appelle Clay and is exposed on the surface in the Qu'Appelle Valley. 

In Christiansen's section, this unit has a thickness of 30 feet. 

Composition.- The Qu'Appelle Alluvium is composed of clay, silt 
and sand. The clay is interbedded with very fine sand and silt. Organic 


matter is present in the finer fractions. 
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Interpretation of the Rocky Lake Section 


General statement.= This section was named and described by 
Christiansen (1961, p. 32-33, p. 67). He interpreted the lower lacustrine 
unit and the overlying sands and gravels as belonging to or being correla- 
tive to the Lower Stratified Drift. This can be clearly seen from his 
section. He interpreted the till which separates the lower lacustrine 
unit from the upper lacustrine unit as being Condiean. The upper lacustrine 
unit has been called the "Regina Clay" (Condie Clay of this report) by 
Christiansen (1961, p. 33). The upper lacustrine unit is overlain by 
Condie Till deposited during a small readvance which formed the Rocky 
Lake Moraine. | 

Composition.- The basal part of the Lower Stratified Drift, here 
called the lower lacustrine unit, is composed of clay, silty clay and 
silt. The lower part of the unit exposed is predominantly silt and 
grades upward into silty clay and then clay. Locally, the unit con- 
tains an abundance of limonite. 

The upper lacustrine unit or Condie Clay is calcareous, 
yellowish-brown to grey, oxidized to unoxidized. This unit also con- 


tains limonite. 


GEOMORPHOLOGY AND DRAINAGE HISTORY 
Pre-lake Topography of the Regina Basin 
The presence of two highlands caused an ice flow to follow a 
long, narrow basin, the Regina Basin, at an elevation of about 2000 
feet, part of the Assiniboine River Plain. The upland to the southwest 


of the Regina Basin is the Missouri Coteau, which is partly a rolling 
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morainic plain and partly a dissected escarpment (Kupsch, 1958). Eleva- 

tions of the Coteau range from 2000 to 2800 feet. To the northeast of 

the Regina Basin lies the Moose Mountain Hills Upland with elevations 

ranging from 2000 to 2650 feet (Acton et al., 1960). To the southeast 

the Regina Basin continues as the Souris River Plain; to the northwest 

the Regina Basin ends abruptly at the south side of the Qu'Appelle Valley. 
The Flor tor the Regina Basin is not smooth or plain-like, but 

contains numerous kames, washboard moraines, and end moraines. In some 

localities these land forms protrude through the lacustrine clay; in 

areas where the lake sediment is thin, particularly near the edges of 


the basin, minor recessional ridges are visible. 


Glacial Lake Moose Jaw Drainage Phase 

Before isostatic adjustment began, meltwater which had been dammed 
in front of the ice drained through the Souris River Spillway. This 
spillway was the main drainage channel for meltwater off the Weyburn 
Lobe (Christiansen, 1956, p. 30, Figure 13). However, once the lake was 
in the Regina Basin, only the water which overflowed the lake drained 
through the Souris River Spillway. The meltwater from the ice and pro- 
glacial areas drained into broad unilateral channels in the Regina Basin 


and finally through the Souris River Spillway. 


Glacial Lake Regina Drainage Phase 
The use of the Souris River Spillway was discontinued when iso- 
static adjustment elevated the outlet. Since glacial till overlies the 
Regina Clay in the northern part of the basin, the outlet for the Regina 
Phase is not known. It is assumed, however, that drainage occurred along 


a spillway which is presently occupied by the Qu'Appelle Valley. 


: 7 x i uy 
‘ cae f 
0) ae | 


i - 


-ayol (B20 ,doequa) Jnamquaoas bososeetb a yam bas tala e108 ea) 
to seasd9s0n ody of aaa OO8S 2 0008 anak sagas yse309 ed? 20 anos va 
, 


anoijavels dgtw bisiqu alisi atasosot oanenl ‘ote bef nian ‘eal sf nae eT aie 

sasedsuoe ada oT (ge! . ta 39 0348) sao’ O@as of egos See aiguas i 

jaswitton odj 03 imtals novia nies ari ab ssunt3noo need caigeh a48 : 

. ysitav efleqgA'ud edd Yo able dtuoa oft 38 visquids ebno atesd dninak os * 

sud .oltl-ntalg x0 dgcome Jon ef nest aaige® ad "Ms apt Sa 
emoe ni .esmisvom brs brie. _genkszom brsoddesw ,eomed evoTsmuc ra. PRO x 


nt wate Tes add Peer sbuzye1a ‘eel boat seons aetaiecot 


to asgbs od? w8 ylzatustizeq aida at inomibee sael oda oxedw enozs 
RA 
.ofdtety ous eegbist {anokeveoes caae 2 cobaad od? 


: 
anad? sganieart wal, seooM galnd Jegoeld | 
bemmsh goad bad doldw t93ewilom »usyod snomiaugbs oltateosl ax0398 big: 
ghd?  , yawlI iq? sovid aisuod ont dgwouds bowtesh sak oda to soowt at ; 
nuudveW sd3 Wo setswatem 103 (oanads sgenheth okem ed3 sew cavltgs i 
auw ola odd sono , teyewoH (OL axugkt .0f .q ,deel. tonneiaarut) edod 7 
benkerb aael odd bawolisevo thotchor 932M ofa ylno ,akeas. antaat od3,ak mr 
song bra 90k add aost reanwylom shdT .yewillge tovidt etwo® odd dguowls | 
gtesi sutgex sda st afenaads Ieysdei tan baovd ojwt bantsab enois tatoaig . 


yawiitq? sovka wéauoe a3 dquo sans tan | 


-oal usdw bovaltnooeth se sta ‘malta ak u08 ie to eu 7 fe bola a 
od? astizeve Ska Inxoalg soak? sz0f3v0 ods besaveste pomsaul 2 
Bitget sh x02 iofsue eds watand oils ao amag ntoevie ois at on. a: 
ght koruino0-ayantand sah sTRveOd: -beawees ab 37 avon tae 8 | 
.xoliaY olleqad’up 9d yd batquoze eianaeeng et dotde 2 

vor eo Oe 


16 


Thunder Creek Channel served two purposes. While Glacial Lake 
Regina was being formed, Thunder Creek Channel drained the proglacial area 
to the west of the Regina Basin contributing meltwater to the basin 
(Christiansen, 1959, p. 55). When Glacial Lake Regina was drained, the 
channel formed a collecting channel on the lake plain, on which is now 
superimposed Moose Jaw Creek and possibly the Qu'Appelle Valley east of 
Moose Jaw and Buffalo Pound Lake. During the subsequent history of Lake 
Regina meltwater from the west was drained by the South Saskatchewan- 
Qu'Appelle River systems, thereby leaving the Thunder Creek Channel as 
a trough on the lake bottom. When Glacial Lake Condie drained, Moose 
Jaw Creek formed as a collecting channel on part of the partially buried 


Thunder Creek Channel east of Moose Jaw. 


Glacial Lake Regina Beaches.- Beaches belonging to the second lake, 
Glacial Lake Regina phase, are found only along the northeast shoreline. 
They are located between Victoria Plain and Kathrintal Colony. The beach 
ridges vary in length from 1/4 to 3 miles, and in height from 2 to 15 
feet. The beach sediment, which was derived from a kame moraine to the 
east, is composed of fine to coarse sand which is sub-angular to rounded. 
The mineral content is predominantly quartz (90 to 95 per cent) with the 
remainder consisting of feldspars, carbonates, and heavy minerals. A 
small amount of carbonate material is present as a cement in the pore 
Spaces. Four beach series are visible (tp. 17, rge. 18) but they are 
not continuous. Since they can not be traced for any great distance, 
they are of no value in determining deformation of strandlines. The 
differences in elevation of the beaches are very small; at present they 


parallel the contour lines but in some places contour lines cross the 
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beaches. Flint (1957, p. 145) held that small beach ridges are commonly 
associated with receding shorelines built up by sediment left behind in 
individual storms. The evidence available appears to fit this concept. 

Incipient ridges southwest of Baildon are present beneath lacus- 
trine clay. These ridges are not exposed; however, in a road cut (NW 1/4, 
1.s. 15, sec. 32, tp. 14, rge. 25) a fine to coarse sand, over which is 
draped lacustrine clay, is similar in mineralogical composition to the 
beach ridges southeast of Victoria Plain. If these lineaments are beach 
ridges they would be related stratigraphically to the beach ridges between 
Victoria Plain and Kathrintal Colony because they are overlain by Condiean 
Ped iecatse 

A strandline, cut in till just above the lacustrine clay, 2 miles 
south of Sedley, may also belong to the Glacial Lake Regina phase. The 
strandline consists of a wave cut cliff which is prominent in the field 
and on aerial photographs and mosaics. It exhibits a local relief of 
approximately 20 feet; no sands or boulders are visibly associated with 


it but these may have been buried during the subsequent sedimentation. 


Glacial Lake Condie Drainage Phase 

Readvance of the Condiean Glacier into the Regina Basin produced 
another lake, the Condiean Lake which drained through the Qu'Appelle 
Spillway. Many collecting channels formed on the draining surface of 
the Condie Plain. The major collecting channel was the Moose Jaw Creek 
Channel draining the northwestern portion of the lake with Stony Beach 
and Rocky Lake Channels as its distributaries. Waskana Creek and Boggy 
Creek Channels formed other important collecting channels, gathering 


water from the central and northeastern areas. Cottonwood Creek Channel 
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is subsidiary to Waskana Creek Channel and drained the central region of 


the lake. 


Present Topography of Glacial Lake Condie Plain 

Glacial Lake Condie Plain, which forms the surface of the filled-in 
basin, is also bounded by the Missouri Coteau Upland, the Moose Mountain 
Hills Upland, the Souris River Plain, and the Qu'Appelle Valley. ‘The lake 
plain ig undulating to very gently undulating. Locally the surface is 
interrupted by kames, washboard moraines, and end moraines whose relief 
above the plain is from 5 to 75 feet. 

South of the Qu'Appelle Valley, the Condie Moraine interrupts the 
surface of the land as an arcuate ridge with local relief of 5 to 75 feet. 


The Rocky Lake Moraine north of the Condie Moraine marks another pause in 


the retreat of the ice with a ridge 5 to 50 feet above the lacustrine plain. 


Glacial Lake Condie Beaches.~ The strandline associated with the 


third lake in the Regina Basin, the Condie phase, can be traced around 
the basin, but with difficulty. This shoreline occurs in all places 50 
feet above the lake clay-till contact except along the northern boundary 
where the lake was in contact with the continental ice sheet. The de- 
lineation of the strandline was accomplished using a variety of evidence. 
The rate in change of slope was one of the most important criteria used, 
as beach or lag deposits were absent in nearly all places. Where lag 
deposits are present, the position of the strandline nae be determined 
with more certainty. Straightness and parallelism of the contour lines 
on topographic maps were also used as an indicator. Tonal differences 


and lineaments on aerial photographs and mosaics also aided in defining a 
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strandline for the Condiean phase. Where the edge of the basin approaches 
the Missouri Coteau, the shoreline becomes obscured by large alluvial fans 


from the Coteau face. 


Lake Rouleau Drainage Phase 

After the Rouleau Basin was formed, Moose Jaw Creek had to lower 
its base level in order to drain the basin. Degradation was a continuous 
process for this channel because the stream bottom of the Qu'Appelle Valley 
was consistently being lowered. When the nickpoint of the channel reached 
the basin, complete and rapid drainage took place. Later, intermittent 
streams found their way to Moose Jaw Creek. It should be noted that 
Moose Jaw Creek had to adjust its course after isosatic adjustment had 
taken place. This is shown by the offset of Moose Jaw Creek in Township 


15, Ranges 24 and 25 from its original course. 


Topography of Lake Rouleau Plain 

In the west-central portion, the Regina Basin is interrupted by 
a small depression, the Rouleau Basin. The Lake Rouleau Plain is 25 feet 
lower in elevation and completely surrounded by the undulating Condie Plain. 
The surface of the Rouleau Plain is extremely flat, consequently surface 
drainage is very poor causing large scale flooding during the summer 
months. 

Lake Rouleau Strandline.- The Rouleau Basin has 85 miles of well 
defined shoreline. A 25 foot scarp, which is well shown on aerial photo- 
graphs and mosaics, can be clearly seen in the field and marks the posi- 
tion of the shoreline. It is clearly a faulting scarp rather than a wave 


cut cliff. 
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Qu'Appelle Valley Drainage Phase 


During the retreat of the continental ice sheet from central Canada, 
the Qu'Appelle River was part of a vast network draining the southern parts 
of Alberta, Saskatchewan, and Manitoba. The South Saskatchewan, Qu'Appelle, 
and Assiniboine Rivers formed the main artery through which water flowed 
from west to east into Glacial Lake Agassiz. Once the ice sheet had re- 
treated far enough to expose a lower outlet, the South Saskatchewan con- 
tinued its course northward, capturing the drainage from the Qu'Appelle 
River. Because of this, the Qu'Appelle Valley now contains a misfit 
stream. 

The initial channel of the Qu'Appelle River in the area was in 
all probability a small valley which was part of Thunder Creek Channel 
when Glacial Lake Regina was drained. The readvance partially filled the 
valley, and the ice marginal channel west of Buffalo Pound Lake merged 
with the partially buried channel forming Qu'Appelle Valley. It is evi- 
dent from the number of terraces preserved on the inside of slip-off slopes 
that the development of the Qu'Appelle Valley was very gradual. Increased 
activity because of isostasy and changing base level caused the river to 


rejuvenate itself in an effort to attain an equilibrium slope. 


Geomorphology of the Qu'Appelle Valley 
The geomorphology of the Qu'Appelle River Valley is typical of a 
meltwater channel in that its presence is not noticed when it is approach- 
ed from the side. The present misfit stream is in a valley which is one 
mile wide at the bottom and is 300 to 400 feet deep. Valley fill is in 
the order of 100 to 150 feet accounting for the flatness of the bottom. 


The valley walls are very steep but betome gentler in areas where bedrock 
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exposures cause slumping. The Qu'Appelle Valley has many tributaries 
such as Moose Jaw faocie Cottonwood Creek, Waskana Creek, and Boggy Creek. 
Their profile is "'V" shaped and in most places they do not contain valley 
fill. 

Faulting 

Since Warren (in Fraser et al., 1935, p. 61-62) first noted strati- 
graphic discontinuities of Mesozoic strata in the Regina Basin along the 
Missouri Coteau, several other authors (Kupsch and Wild, 1958; and Haites, 
1959) have pavsncedivaciaue ideas as to the reason for the structural 
anomalies. 

The two theories most commonly held are (1) salt-solution collapse 
and (2) tectonic faulting. Both papers mentioned above hold the latter 
thesis but do not completely discount the salt-solution collapse hypothesis. 
The most convincing piece of evidence cited by Kupsch (1957) and Kupsch and 
Wild (1958) for tectonic faulting is the earthquake which took place on 
May 15, 1909. The position of the epicenter of this earthquake was 105° W. 
Long., 50° N. Lat. Kupsch and Wild (1958) note that the epicenter is almost 
superimposed on their Ag lineament. Further, Haites (1959) projected his 
Truax fault through the epicenter after defining it by three wells with 
known displaced marker beds. Tectonic activity is also suggested by the 
presence of a water well, approximately 2000 feet deep in the City of Moose 
Jaw, producing ground water at a temperature of around 80° F. This is 
about 30° to 40° higher than the average temperature of ground water from 
this depth. 

The writer holds that the Rouleau Basin was formed as a result of 


faulting. Haites (1959, p. 170) cited Moose Jaw Creek as the best defined 
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lineament in the area and accounted for the Missouri Coteau as a fault-line 
scarp. He stated, further, that the Missouri Coteau was formed by trans- 
current faulting (Haites, 1959, p. 175). In regard to the salt-solution 
collapse theory, Haites (1959, p. 171) felt that the removal of hundreds 
of feet of salt with subsequent collapse would manifest itself on the sur- 
face in the form of a depression and fractures. Further, he felt that 

a transcurrent fault could provide the channel along which solvent would 
travel. The present writer suggests that the Rouleau Basin was formed 

as a result of an area of salt-solution collapse which has as its foot- 
wall, on the northeast side, the face of a transcurrent fault along which 
solvents were able to move. The topography of the bedrock surface as 
presented by Christiansen (1961, Plate 2) does not show this anomalous 
depression. However, if the bedrock surface is recontoured with the 
above suggestion in mind, the outline of the Rouleau Basin can be seen 
(Figure 2). The result of removing several hundred feet of salt has been 
translated to the surface by a displacement of some 40 feet. It is 
thought that the collapse of the strata was triggered by adjustment along 


the transcurrent fault. 


Isostasy 


Johnston and Wickenden (1930, p. 47) were the first to notice 
that relative vertical movement of the lake plain had occurred. However, 
they were not able to arrive at any conclusions as to isobase positions 
because of the lack of good beaches or strandlines. They did estimate 
that approximately 75 feet of differential uplift had occurred. Christian- 
sen (1961, p. 18) concurred but showed from field evidence that the dif- 


ferential uplift was about 100 feet. 
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A detailed investigation indicates that there was a vertical 
difference of 50 feet in elevation between lake clay-till contact and the 
strandline produced during the Condie phase. By using aerial photographs 
and mosaics as well as the soils map, the boundary between the lake clay 
and the till was accurately plotted. Assuming that the strand ae was 50 
feet higher than this contact, except in the northern boundary, strand- 
line profiles (Figure 3) were constructed to show the positions of the 
isobases (Figure 4). It was found by this method that 150 feet of dif- 
ferential uplift had occurred along five main hinges. The Souris River 
outlet at the present time is at an elevation of 1900 feet, while dif- 
ferential uplift has raised the Condie Plain to 2050 feet in the northern 
region. Position and attitude of the isobases are given in Figure 4. 

Johnston (1946) indicates that the history of isostatic adjustment 
may be complicated by the presence of faults. It is known that faults are 
present in the Regina Basin, therefore the isobases proposed in this re- 
port are tentative. A much more complete study is required to clear up 


many discrepancies. 


MINERALOGY 
General Statement 
Heavy minerals were used to study the composition of the parent 
rock types, and a study of the clay minerals aided in the determination 
of sedimentary rock units over which the continental ice sheet moved. 
Authigenic minerals were used to interpret depositional and post-deposi- 


tion history of the clays and silts. 
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Heavy Minerals 

Samples were dried, weighed, and disintegrated before the silts 
were separated from the clays by decantation. The light and heavy frac- 
tions were separated using tetrabromoethane (s.g. 2.94). All size frac- 
tions of the heavy minerals were separated into fractions of varying mag- 
netic susceptability by the use of a magnetic separator. Separates were 
mounted in aroclor (n=1.66). 

The opaque heavy minerals include the usual assemblage of hema- 
tite, leucoxene, limonite, and magnetite. They were not studied in any 
detail. 

A brief description of each major non-opaque heavy mineral species 
follows (Figure 5): 

Apatite.— Colorless under the binocular microscope; characterized 
by its low birefringence and its uniaxial negative figure. This mineral 
species is fairly abundant in the non-magnetic fraction. The grains are 
well rounded, some etching may be seen. 

Biotite.— Brown to yellowish brown biotite is present in the low 
amperage magnetic fraction. The grains are subhedral, basal cleavage 
predominates. Its habit allowed it to be readily winnowed from the sedi- 
ment, which are biotite deficient. 

Clinozoisite.- Colorless under the binocular microscope, it is 
common mineral constituent in the non-magnetic fraction. The grains are 
anhedral, edges and corners are sharp and ragged, surfaces are etched. 
Inclusions are common. 

Garnet.- The almandite variety, pink to reddish pink in colour, is 


an abundant mineral constituent of the lacustrine sediment. Garnet is the 
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most common isotropic mineral. The grains are not well rounded, corners 
are sharp, surfaces show a high degree of conchoidal fracturing. The sur- 
face of the grains are seldom pitted or show percussion marks. Inclusions 
are rare to common, 

Hornblende.- Green to blue green hornblende is a very common mineral 
constituent of the low amperage magnetic fraction. Hornblende is the most 
abundant, coloured, heavy mineral. The grains are subhedral, cleavage 
faces are common. 

Rutile.- This mineral is a very minor constituent of the heavy 
mineral fraction. The grains are reddish-brown, striated, and angular. 
They are readily Saccsatdapte by their colour and extreme refractive index. 

Staurolite.- This species was identified as a very rare constituent 
in the samples. The grains are subhedral, have a good 010 cleavage; in- 
clusions are common, imparting a sieve structure; colour of the mineral is 
golden yellowish brown. 

Zircon.- The zircons from the samples were all colourless. Ex- 
tensively fissured zoned zircons are common in which the crystal habit is 
prismatic with pyramidal terminations. Unzoned inclusion rich zircons are 
also common, these are subhedral, clear, and unfissured. 

Others.- Spinel (picotite), tourmaline, and monazite were rarely 


found in some samples. 


Clay Minerals 
General statement.- The clay fractions from the samples used for 
heavy mineral analysis were used for studying the clay minerals. Three 
Spey of the Condie Clay, one of the Rouleau Clay and one of the 


Qu'Appelle Clay were X-rayed. 
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Montmorillonite.- The only expandable (2:1) three layer silicate 
present in the samples was montmorillonite. When the clays were X-rayed 
(after treatment with sodium hexametaphosphate) they gave a broad peak at 
12.62 A and after glycolation the peak was narrower and had shifted to 
17.52 A. 

Illite.- The illite peak occurred at 10 A when X-rayed after 
treatment with sodium hexametaphosphate and ethylene glycol. In general, 
the peaks were narrow and very sharp. 

Kaolinite.- When the samples were treated with sodium hexameta- 
phosphate and X-ray, a prominent narrow peak occurred at 7.1 A; this did 
not shift after glycolation. However, when the samples were heated to 
475° C the peak was destroyed indicating the presence of a kaolinite 
(Warshaw and Roy, 1961). 

Interpretation.- From work done on clays by Christiansen from 
the Moose Mountain, Swift Current and Qu'Appelle Valley areas it appears 
that the source for the clay minerals, particularly montmorillonite, is 
the Upper Cretaceous bedrock. Illite and kaolinite could possibly have 


been derived from the Precambrian Shield. A local source for the kaolinite 


could be the Whitemud Formation. 


Authigenic Minerals 
General remarks.- Calcite and gypsum (selenite) were formed during 
and after the deposition of the lacustrine clays and silts. Leaching of 
sulphates and carbonates from the rock flour supplied the main chemical 
components for their growth. 
Growth in voids.- Plant roots penetrated the lake clay during the 


dry intervals, and the voids which remained after their decay provided 
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channels by which interstitial solutions could move. These solutions were 
commonly saturated with sulphates, and gypsum was deposited. 

Selenite crystals are present in a core 27 feet from the surface 
of the Regina Basin. The major growth of selenite crystals is ina 
horizontal position. Microscopic examination of the crystals indicates 
that they contain inclusions of clay and organic particles. Carbonaceous 
spots representing rootlets are visible on a horizontal section of the core. 
In some places, selenite crystals have grown in the void left by the root- 
let and show a ring of organic material about the external edges of the 
crystals. This would indicate that the force of crystallization was suf- 
ficient to displace the clay and silt particles. Other examples of this 
type of crystallization occur at depths of 8 and 15 feet below the sur- 
face (Plate 1, Figure 1). 


Twinned selenite in clays.- Some selenite crystals occur as 


discs with greatest thickness in the middle (Plate 1, Figure 2), thus 
differing greatly from the more common "Swallow-tail type" generally seen 
on exposures of marine shale. In some of the crystals, interpenetrating 
twins are located above and below the area of greatest thickness (Plate I, 
Figure 3). The crystallography is as follows: The "b" axis is in the 
plane of maximum diameter normal to the plane (010) of perfect cleavage 
(Plate I, Figure 4). The "c" axis is perpendicular to the "b" axis, and 
the (100) plane is parallel to it, and forms the composition plane for 
the twin. The attitude of the "a" axis varies with ite location; in the 
disc it is parallel to the (001) cleavage direction and makes a "beta" 


angle of 118° 23' to the "c" axis. The position of the (001) cleavage in 
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the disc in relation to its position in the interpenetrating twin forms 
the "herring bone" pattern of the common "swallow tail type" twins (Plate I, 
Figure 5). 

Selenite crystals on the surface of an exposure exhibit good 
crystal form, the faces generally can be determined fairly easily, and 
intergrowths may occur at any angle to the main body of the Larger crystal. 
The twin described previously apparently did not have this freedom to grow 
in any direction. The orientation of the selenite disc in the clay clearly 
shows that the longer axis, the "b" axis, grew parallel to the bedding in 
the direction of minimum principal stress whereas the shorter axes grew in 
the direction of maximum principal stress at an angle to bedding. Re- 
orientation of the minimum principal stress direction due to over riding 
ice, caused a relocation of growth position, allowing the interpenetrating 
growths to expand. It should be further noted that the interpenetrating 
twins penetrate the disc, but only began to grow as projections after de- 
formation of the strata. Resorption of the first formed crystal occurred 
during later growth. Selenite crystals of this description were located 
in an exposure 1/4 mile north of Chamberlain in the north bluff of the Arm 
River Channel on the east boundary of Section 9, Township 22, Range 26. 
These disc-like selenite crystals also were noted in fractures and along 
bedding planes beneath an organic zone in the Rouleau Terrace. 

Aggregate growths in clays.- An aggregate or cluster of disc-like 
selenite crystals (Plate I, Figures 6 and 7) is thought to have formed in 
a cavity. The aggregate is a spherical cluster of radiating and impinging 
disc-like crystals with a hollow central region filled by small unorientated 
granules of selenite. Growth of the crystals has been outward into the clay 


medium, 
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A loose cluster of well-formed selenite crystals occurs 1 to 2 
inches beneath an organic zone in the Rouleau Terrace (1600 feet north 
SW corner sec. 27, tp. 15, rge. 24). The five crystals (Plate 2, Figures 
1 and 2) have grown independently about a common center controlled by the 
position of the "b" axis. Because the weight of overburden (1 to 2 inches) 
was eer eibled the crystals were free to grow in any direction. However, 
crystals which grew after the terrace was covered, are disc-like and parallel 
to joint and bedding planes. 

Secondary leaching.- After formation of the organic zone in the 
Rouleau Terrace, humic acids percolated downward through the clay, leach- 
ing soluble salts. The upper surface of the crystals below the organic 
zone have become deeply pitted (Plate 2, Figures 3 and 4) and in some 
places solution tubes have formed. After burial of the terrace, eaeetn on 
the pitted surface resumed but secondary growths are seat because there 
was little soluble sulphates left in the clay. 

Post glacial leaching has occurred in the top 2 feet of sediment 


in the Regina Basin as indicated by absence of carbonates and sulphates. 


Allogenic Minerals 

Waskana Creek Ash.- The Waskana Creek ash is purplish grey in 
colour but may appear grey or white on weathered surface. Mechanical 
analysis indicates the average grade size is coarse silt with 65.8 per cent 
of the particles having a diameter less than 74 microns. The median dia- 
meter was found to be 86 microns. 

The index of refraction of the glass shards is 1.500, indicating 
that they came from a magma of acid composition with 70-75 per cent 


silica (George, 1924, p. 365). 
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The volcanic ash is almost entirely glass with very minor amounts 
of K-feldspar present. As far as can be determined, no contamination of 


the deposit occurred during deposition. 


GEOCHEMISTRY 
General Statement 

Lacustrine clay samples from two test holes were analyzed for 
sulphates and carbonates. One test hole (NE corner, sec. 30, tp. 14, 
rge. 23) covered the sequence Moose Jaw Clay, Regina Clay, Condie Clay, 
and Rouleau Clay, while the other test hole (SE corner, sec. 14, tp. 14, 
rge. 23) covered only the Rouleau Clay. Sulphates and je ee were 
determined to find out whether or not extensive periods of evaporation 


or leaching had occurred in the Regina Basin. 


Regina Basin 


Analyses indicate a variable range of from 0.42 to 7.85 per cent 
calcium sulphate in the Regina Basin (Figure 6). The reduced calcium 
sulphate content at 25 and 19 feet is interpreted as representing the 
exposed surfaces after Lakes Moose Jaw and Regina drained. Changes in 
the amount of sediment brought into the basin and the depositional en- 
vironment are thought to have caused the variability in the amount of 
sulphate deposited in the sediment. The high sulphate content at the 
15 foot zone may represent a period of evaporation when the ice front re- 
treated during Condiean time prior to its readvance to form the Rocky 
Lake Moraine. 

The source of the sulphates is shale of the Bearpaw Formation 


which was incorporated into the ice and later deposited as drift. 
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Rouleau Basin 

Lake Rouleau was a remnant of Glacial Lake Condie. There was 
water in the basin from the time the Condiean lake drained until Lake 
Rouleau drained, with continuous deposition of sediment between the two 
phases. Chemical changes in sediments occurred when the chemical environ- 
ment of the lake changed. Sediments deposited in the Rouleau Basin were 
derived from the Regina and Condie Clays exposed on the edges of the 
basin. Sulphates and carbonates in solution were obtained by leaching of 
these clays. 

Figures 6 and 7 indicate a zone of high sulphate and carbonate 
content in the Rouleau Basin. This zone is interpreted as representing 
a time when evaporation took place. Inspection of the sediment in the 
zone shows that the gypsum is dispersed through the clay-sized sediment 
indicating contemporaneous deposition. The water in Lake Rouleau was 
never more than 40 feet deep and probably averaged 25 feet. The ice had 
retreated far to the north and consequently wind activity and extreme 
temperatures were not factors influencing the chemical environment of the 


lake. 


SEDIMENTATION 
Deposition in the Regina Basin 
Sediment deposited in the Regina Basin was derived from the 
melting glacier to the north. An X-ray diffraction pattern of the sedi- 
ment shows it to be mainly rock flour. Igneous, metamorphic, and sedi- 


mentary limestones and shales’ incorporated into the glacial ice were 
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sorted by meltwater streams on the ice surface and discharged into the 
lake in front of the glacier. Englacial drift was rafted into the lake 
by icebergs. Periodic settling of the coarser particles during springs 
and summers and the finer particles during autumns and winters gave rise 
to varved clays. 

The basal part of the lacustrine sediment contains many granules 
and pebbles. As the glacier retreated farther north, silts and clays in 
suspension were deposited over the coarser basal lacustrine unit. Occa- 
sional icebergs dropped coarse carbeial into the more homogeneous clay- 
sized sediment. 

It is known that as Lake Moose Jaw formed the ice retreated from 
the edge of the Regina Basin as a lobe forming unilateral channels which 
emptied into the Souris River Spillway. The swiftness of the streams in 
the channels transported all the coarse material, generally deposited when 
the ice front retreats, down stream, leaving a bare till or bedrock sur- 
face on which beaches could not readily form. The only coarse sediment 
deposited as beaches was derived by the winnowing action of wave currents 
on exposed till and kame-eskerine complexes. 

Varved clays are scarce to absent in the lacustrine sediments 
of the Regina Basin. The distribution of varves in the basin is re- 
stricted to relatively deep, quiet water in front of the ice. It is 
thought that had the water in the lake been quiet, varves probably would 
have been preserved. The winds during late Wisconsin time in the Regina 
Area are thought to have been fairly strong, coming off the glacier from 


the west northwest. If the winds were sufficiently strong to produce 
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relatively high waves, then varves which were formed during the winter 
months, would be destroyed in the spring and summer months. 

Contorted varves are exposed in the west side of Waskana Creek 
Valley, 1/4 mile south of the northeast corner of Section 29, Township 
18, Range 21 and also in the south bluff of a small creek 300 feet north, 
750 feet west of the southeast corner of Section 8, Township 13, Range 15. 

After the deposition and formation of the Condie Moraine, the 
glacier front retreated approximately to the Qu'Appelle Valley. During 
the halt which ensued, vast quantities of meltwater poured off the ice to 
form a delta in Glacial Lake Condie. The delta sediment is silty sand 
with little or no clay which was deposited farther out in the basin. A 
certain amount of interdigitation occurs between the silt of the delta 
and the lacustrine sediment. Delta sediment is exposed in the Cottonwood 
Creek section described by Christiansen (1961, p. 65-67). 

A study of heavy minerals indicates that the source of sediment 
for the Regina Basin on the eastern side was from the glacier to the 
north. The samples studied were from test holes F, G, and L (Christiansen, 
1961, p. 36). An Leeomet was made to pick samples that were at the same 
horizon. Of the eight mineral species studied, six were found to diminish 
in quantity from the north to the south. Clinozoisite, biotite, zircon, 
and hornblende were the minerals most affected, with clinozoisite de- 
creasing most notably (Figure 5). The heavy mineral suite studied from a 
test hole (SE Corner, sec. 32, tp. 13, rge. 23) of Condie Clay indicates 
an influx of heavy minerals which are not present in the other suites 
previously mentioned. Kyanite, monazite, and staurolite appeared as 


additional minerals and rutile was in greater abundance. Fraser 
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Test Hole 


Clinozoisite 


| 
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* See Christiansen 1961, p. 36. ** SE corner sec. 14, tp. 14, rge. 23. 
A greater than 50 grains, C 5-50 grains, R 2-5 grains, VR less 
than 2 grains out of 500 grains. 


FIGURE 5.- HEAVY MINERALS PRESENT IN CLAYS FROM REGINA BASIN 


(in Fraser et al., 1935, p. 93) reported that kyanite and staurolite 
were found only in the Whitemud and Lower Ravenscrag Formations. These 
two formations are exposed in the Coteau face and, therefore, could have 
contributed to the sediment on the western side of the Regina Basin. 

The silty sediment northeast and east of the Keeler Upland was 
deposited during the Condiean maximum. The silt was deposited further 
from the ice than the sand, and was augmented by the entry of meltwater 
from the northwest into the basin. Lacustrine silt interfingers with the 
clay at its maximum extent. 


Lacustrine silt and clay is exposed in a road cut 1/4 mile north 


of Chamberlain in the north bluff of the Arm River Channel on the east 
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boundary of Section 9, Township 22, Range 26. The clay and silt is oxi- 
dized, contorted and overlain by glacial till. It is possible that this 
unit represents the northern extension of the Regina Clay which was subse- 
quently overridden by the Condiean ice sheet and covered by Condie Till. 
Contortions of the clay and attitudes of selenite crystals indicate that 
the lacustrine unit was overridden by active ice. 

A volcanic ash deposit, the Waskana Creek Ash (Christiansen, 1961, 
p. 32), is up to 4 inches thick with a limited lateral extent. The 
Waskana Ash is associated with lacustrine clay, but, both units pinch out 
laterally into till. The ash is underlain by a lens of sand and clay 
which has been interpreted as a pond in which the volcanic ash and lake 
sediment deposited during the Condie Phase. Christiansen (1961, p. 34) 
interpreted the deposition of the ash as being on dead-ice because of the 
contorted nature of the lake clay and also because of the gradational con- 
tact between the clay and the clay-poor till. Contortion of the varves 
could also be attributed to hydro-plastic flowage when the silt bands be- 
came supersaturated. 

A study of stabilized dunes by the writer in Saskatchewan and 
adjoining areas with Dr. W.0O. Kupsch, indicated that the predominant wind 
direction in this area was from the west-southwest. It is possible to 
postulate a source for the ash from north-central Washington. Mineralogically 
the ash is similar to the Galata Ash of Montana and southern Alberta des- 
cribed by Horberg et al. (1955) which is interpreted to have been from 
this source. The writer does not wish to imply that the two ash deposits 


are correlative. 
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Deposition in the Rouleau Basin 

The formation of the Rouleau Basin by faulting caused unstable 
scarps to be formed which quickly became reduced to gently sloping strand- 
lines. The hydroplastic Regina and Condie Clays became unstable when satu- 
rated, thereby causing slumping of the clays into the basin, producing 
turbidity currents. The turbidity currents increased the sedimentation 
rate in the middle of the basin. 

Very little reworking of Regina and Condie Clay took place in the 
immediate vicinity of the marginal slumping. Although the pores were 
saturated with water, little regional leaching of the sediment took place; 
rather, sulphates and carbonates became localized in the pore spaces. 

Within the basin, there was a marked change in the chemical environ- 
ment of the water. Reduction of the previously oxidized Regina and Condiean 
sediments and leaching of sulphates and carbonates occurred. An incipient 
evaporite deposit was formed when total evaporation of the water took place 
during deposition of the Rouleau Clay. Incorporated into the sediment 
during this period were plant and animal remains. Ostracods became very 
prominent once the chemical environment had changed. 

Christiansen (1961, p. 38) held that the Rouleau Clay was derived 
from the Missouri Coteau because of the colour of the bedrock in the es- 
carpment of the Coteau. Some Mesozoic sediment may have been brought into 
the Rouleau Basin by Avonlea Creek and smaller tributary streams. Byers 
(1959, p. 3) gave the colours of the various members of the Upper Cretaceous 
formations as being predominantly yellow to brown, with blue to grey colour 
prevalent in the Bearpaw Formation. The latter formation is barely ex- 


posed in the Coteau face but forms the parent material for most of the 
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glacial till in Saskatchewan. The Regina and Condie Clays should contain 
as much Bearpaw as the Rouleau Clay. The Regina and Condie Clays are 
brown in colour due to oxidation. The Rouleau Clay is predominantly re- 
worked Condie Clay, the grey colour of the Rouleau Clay is related to the 
reducing environment in which it was deposited. Relative amounts of 
ferrous and ferric iron associated with the Regina, Condie and the Rouleau 


Clays account for the colour differences noted. 


Deposition in the Qu'Appelle Valley 
Christiansen (1961, p. 38, 39) divided the sediments in the Qu'Appelle 


Valley into three distinct units: the Lower Stratified Drift, the Regina 
Clay and the Qu'Appelle Alluvium. He based his interpretations in part 
on one driller's log and two sample descriptions. 

The sediments in the Qu'Appelle Valley were deposited long after 
the Regina Basinlad been drained. The lower stratified unit as described 
by Christiansen is part of the stream bed deposited during the final 
stages of degradation of the South Saskatchewan-Qu'Appelle-Assiniboine 
River systems. 

The aggradational phase which followed the period of degradation, 
was accelerated by several means. Large alluvial fans were formed at the 
mouths of tributary streams and dammed the water in the valleys. Local 
areas where the valleys had cut through the marine shales of the Bearpaw 
Formation became unstable and slumped into the valleys. The flow of water 
was insufficient to completely remove these dams and large bodies of water 
were formed. At about the time the lakes silted up, the northern outlet 


for the Saskatchewan River was uncovered causing the South Saskatchewan 
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River to capture the Qu'Appelle. Subsequent sedimentation in the Qu'Appelle 
Valley by the stream and its tributaries deposited the Qu'Appelle Alluvium 
as described by Christiansen (1960, p. 22; 1961, p. 39). 

It is interesting to note that both the middle and upper units in 
the Qu'Appelle Valley contain a rich microfaunal assemblage. A distinct 
break marked by the absence of microfauna occurs 30 feet from the surface 
in the Qu'Appelle Valley. The Regina Clay contains no microfauna, and 
therefore the middle unit described by Christiansen is probably not Regina 


Clay. 


PALAEONTOLOGY 
Phylum Vertebrata 
General Statement 

Vertebrate fossils were found in an organic zone 1/4 to 1/2 inch 
thick and 10 feet long in glacial drift. The organic remains are in a 
caustobiolith which rests conformably on alluvial clay derived from the 
Rouleau Basin and deposited as the bed of Moose Jaw Creek. The present 
Moose Jaw Creek has cut its base level lower, exposing the old stream 
bottom in section as a terrace, Rouleau Terrace. Mass wasting of the very 
plastic Regina and Condie Clays has covered the caustobiolith except in a 
few places. 

The vertebrate material collected consists of one skull and one 
dentary of a meadow vole, Midrotus pennsylvanicus (Ord), plus an assort- 
ment of limbs, ribs, and vertebrae. The mouse Peromyscus was represented 
by an incomplete set of molar teeth plus assorted limbs and vertebrae. 


The skeletons of the two specimens were not complete and had evidently been 
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preyed upon by some animal or bird. Besides the two vertebrates, fern? 
sporangia and undifferentiated plant material made up the bulk of the or- 
ganic bed (Plate 2, Figure 5; Plate 3, Figures 1 to 6). 

The organic bed lies 6 feet above the present bottom of Moose 
Jaw Creek in the north bluff of the valley. At this point, the valley is 
35 feet deep, approximately 1600 feet north of the southwest corner of 


Section 27, Township 15, Range 24. 


Regional Distribution 

Hibbard (1956, in Flint, 1957, p. 461) reports Microtus 
pennsylvanicus (Ord) as having besa ronnd in Illinoian, Sangamonian, and 
Wisconsinan sediment. The Illinoian fauna was collected near Berends, 
Oklahoma; the Sangamonian fauna from Jinglebob and Rezabek, Kansas; the 
Wisconsinan fauna from Frankstown Cave, Pennsylvania and Jones Ranch, 
Kansas. The species is very common at the present time in Saskatchewan 
(B. McCorkquodale, personal communication) and Alberta (Dr. W. Fuller, 
personal communication). 

Peromyscus could not be identified specifically because the skeleton 
was not complete, therefore, its regional distribution is not known. 
Fuller, (personal communication) who made the identifications, commented 
that the specimen could either be P. maniculatus, P. leucopus, or 
Reithrodontomys. He commented further that P. maniculatus is a very common 
mouse in Western Canada at the present time, whereas the other two are 
extremely rare. 

The specimens are deposited in the Geological Museum, University 


of Saskatchewan. 
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Phylum Mollusca 
General 
The gastropods and pelecypods are rather rare. The only section 
which revealed a high number of molluscs was the Qu'Appelle Valley. Be- 


cause of their rarity, the specimens are not described. 


Ecology 


Small fresh water molluscs require an aqueous environment with only 
a little water movement and plenty of vegetation for survival. If the 
vegetation is scant, the animals can obtain some of their food from the 
water in motion. Since they are predominantly vegetarians, the bottoms 
must be muddy so water plants can grow. Some of the larger forms Like 
Valvata tricarinata (Say) do inhabit streams which have fairly strong 
neha They cling to the plants, eating them and also receiving some 


food directly from phyto-plankton in the water. 


Local Distribution 

Valvata tricarinata (Say) was found to be concentrated in a silty 
clay unit 99 feet above the Bearpaw Formation in the Qu'Appelle Valley 
section (Figure 9), and occurs sporadically through the remainder of the 
section. This species did not occur in the Rouleau Basin or the Rocky 
Lake sections. 

Gyraulus cyclostomus Baker is rare. The species is concentrated 
and confined to the basal silty unit of the lower lacustrine unit of the 
Rocky Lake section (Figure 8). This species occurs very rarely in the 
Qu'Appelle Valley section (Figure 9) but does not show up in the Rouleau 


Basin section. 
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Pisidium cf. superius Sterki occurred in the Qu'Appelle Valley 
section and the Rocky Lake section in fair abundance (Figure 8). In the 
Rocky Lake section it occurred in the basal unit of the lower lacustrine 
unit along with Gyraulus cyclostomus Baker. Pisidium cf. superius Sterki 
did not appear in the upper lacustrine unit. In the Qu'Appelle Valley 
section Pisidium cf. superius was found to be present sporadically and not 


concentrated in any particular horizon (Figure 9). 


Phylum ARTHROPODA 
General Statement 

Disintegration of lacustrine samples from the Regina Basin, 
Rouleau Basin, and Qu'Appelle Valley yielded seven genera and nineteen 
species of fresh water ostracods. The Moose Jaw and Regina Clays were 
barren of microfauna. 

Preparation of material.- The ostracods with ornamentation were 
stained with methylene blue dye and sprayed with a light coating of 
ammonium chloride before photographing. Smooth shelled forms were 
placed ona eavensed glass slide and immersed in an oil with a refractive 
index of 1.544 for photographing with transmitted light. This technique 


brought out muscle scars, pore canals, and the position of genital organs. 


Ecology 


General remarks.- Hoff (1942) pointed out that the type of bottom 
in which the ostracods were found had no bearing on the presence or absence 
of certain species. He did find that the velocity of the current was a 


factor in determining the environment of a species. 


siteaaivagunde anced vain st a 
oda ot .¢8 smge) sounbouce vied d2 acikingn stat yao odd bas ook 
axttsenon! yowol eda 20 Dtne tacad ont) mt Bawsnbod 32 mabioon wala % 20 


pites? gutreque «22 mokbbesd -xosis® syoseotore gulver® iw 9A 


‘yetinY oftsqnA'o® Sadat .2tev sntzseuoal S9ge odd at ssnage son Mi 7 
eae a 


son bre viiestheroge sasasad od od bovot asw sgh 289R8 PA ) WisbeAsS SOHUARES iD 
(8 oxagt?) aostted saluotiisq Ys mk aaah ce 


: 
7 


b : ar er - , 
AMOIOANT RA pa ake £ oak Re: 
a by i 
jogneangs Laxaned |, Se 
me, sie 3 
atest sokgad od moti saiques 6 eatrsqoal 20 nolsargesotent x : 


neejenin bas. sisneg asvee bebioty yoliaV slieqqa’ sp “ae stead inatos 
otea eyald aniges bas wal esock at | . abG787320 ec mane to eetoage i 
-squs3ozaim to evra 
sxaw nalisicementro Aitw dboopxseo odT -.latretam 26 potyeregest : 
to gitttseo adgil & ditw beyesge bea yb ould saelydjom datw beatean | 
sisv emo? bafiade mtoume -gahigangosodg soled sbtseids awtzoome 
evisnewaet & satw iio as ot Seenent bas obtia- eenig becsoxqad ono boone ; 
suptadosd att -gdgtt betatmensst diiw gaidqaazgoledq sot ane, t %e ebm 


-aaagzo Issineg to nok3teoq ais ban ,eiansa s30g ,otB08 ohete 195 er 


sited 20 uggs a Juda dae boontog (Sh0H) Rok ~.eihpees Inzene ©” ha 
wonoedh 0 aorscong ait uo galzsod on bod bust sow wfoswnse0 si dali A 
A sam snaps ods Mo yaentor sda: sata bas Web 68 lastooge mtadzso 30 
anne» smarts tna aE aR 

ee 


49 


Redox potential and pH.- The redox potential present during the 
life cycle of the ostracod is indicated by the presence of authigenic 
minerals such as calcium sulphate. This, along with hydrogen ion con- 
centration, to some degree, controls the presence of peat on which some 
ostracods feed. Also associated with peats are anerobic bacteria which are 
food for some ostracods. The Teas coee iienusts sample in the Qu'Appelle 
Valley section carried Cyclocypris forbesi Sharpe, Cypridopsis vidua Muller, 
and Eucandona sp. A, Eucandona poseyensis (Staplin) and Eucandona swaini 
Staplin which all had an organic sepia brown pigmentation. Cyclocypris 
forbesi and Cypridopsis vidua are generally found in an environment with a 
low redox potential and an increased hydrogen ion concentration. The 
covering found on these two species is organic and is thought to protect 
the calcareous carapace from being dissolved in the slightly acidic environ- 
ment. It has been noted by the author thatthis covering is not a bio- 
character of the species but rather an environmental character; these two 
species have been studied from recent lakes in Saskatchewan, and have been 
found in many cases to have no covering. In one particular locality, the 
Sturgeon marl deposit, the two species are very common in an environment 
which has a pH well above 7.8. 

Total dissolved solids.- In general, the genus Limnocythere occurred 
most abundantly in waters with a high total dissolved solids content. An 
investigation of two saline and one nonsaline lake in Saskatchewan revealed 
that there were greater populations of Limnocythere than Eucandona or any 
other fresh water genera in the saline lakes. This phenomenon was also 
noted in the Rouleau Basin where a period of evaporation caused the total 


dissolved content of the surface water to be very high. This is illustrated 
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graphically in Figure 7. Limnocythere sp. C and Limnocythere sp. Gn. sp., 
which were the main representatives quantitatively of this genera, appear 
abundantly in the basal silty unit of the Rocky Lake Section. Limnocythere 
Sp. Gn. sp. is not known to be as abundant in the saline environment as 
Limnocythere sp. etal sp. Benson (Moore, 1961, p. Q58) has interpreted in- 
creasing salinity as producing a more nodose population with respect to a 
smoothed-shelled population. This can be clearly seen with respect to : 
the ostracod assemblages obtained from the highly saline Old Wives Lake 

_ and Lake Willowbunch, Saskatchewan. 

Temperature.- Limnocythere sp. D, n. sp., was found in sediment 
that had been ice rafted. The basal part of the upper lacustrine unit of 
the Rocky Lake section was at one time in the near vicinity of the ice 
front where icebergs were prevalent. The ice rafted material from the 
icebergs was in the form of till-like sediment. The venter of the shell 
is built out to give the ventral region more stabilizing area against the 
currents. Further up the section, the ice rafted material disappears but 
the species continued to flourish. It should be noted that the following 
Species were present in the same environment with Limmocythere sp. D, n. sp. 
after the icebergs melted: Eucandona swaini, Limnocythere sp. E, Limnocythere 
sp. C, n. sp. and Cytherissa lacustris. 

The species Cypridopsis vidua and Cyclocypris forbesi are commonly 
found in stagnant ponds where the water is warm and shallow with abundant 
vegetation. 

Regional Distribution 
Few of the species studied from the clay and silt deposits associ- 


ated with the lakes of the Regina Basin, Rouleau Basin, and Qu'Appelle 
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Valley have been found in Saskatchewan before. Eucandona caudata (Kaufmann) 
is a common species of Europe and the British Isles and was first reported 
in North America by Hoff (1942) from Illinois. Eucandona ohioensis (Furtos) 
was first reported in Ohio. Staplin (1953) reported it from several 
localities in Illinois. 

Ilyocypris bradyi Sars and Ilyocypris gibba (Ramdohr) both have been 
described from northern Europe and North America. Both species have been 
found in Colorado, Illinois and Ohio. These species have been referred to 
as Holarctic by Hoff. 

Cyprinotus pellucidus Sharpe has been found in Illinois, Idaho, 
Washington and Mexico. No Canadian previous occurrences have been re- 
corded thus far. The author also obtained the species from Old Wives 
Lake and Lake Willowbunch in Saskatchewan. 

Hoff reported Cypridopsis vidua (Muller) from lakes and ponds in 
Illinois as did Staplin (1953). The author has obtained this species from 
the Sturgeon marl deposit as well as from lakes in Saskatchewan. This 
species has been reported as being both Holarctic and Neotropical. 

Cyclocypris forbesi Sharpe has been reported from Illinois and 
Massachusetts (Furtos, 1933). 

Sars (1928) first recorded Cytherissa lacustris from Norway; 
Staplin (1953), described the same species from Illinois. 

Of the limnocytherean species described by the author, a few are 
known to exist in lakes of Alberta (R. Green, personal communication). 

There is great need for more detailed study of ostracod communities 
and populations in central and northern Canada. As can be seen from the 
foregoing discussion, the regional distribution of Pleistocene and Recent 


ostracods is very imperfectly known. 
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Ontogeny 


The life history of the ostracod is reflected in the number of molt 
Stages it undergoes. The ontogenetic study becomes very difficult as 
Successive growth stages are shed and can not be followed or traced as 
growth lines on the shell surface. In this study the successive molts 
were assembled on the basis of size, shape and surface ornamentation. 
Dimorphism was exhibited by most species, generally, the female being 
smaller than the male. In many genera the dimensions of the left valve 
vary from those of the right valve. 

Assuming that the proper instars have been measured, the applica- 
tion of Kesling's (1953) circular slide rule to dimensions of known adults 
of the species gives the number of instars and the dimensional limits of 
the instars. Graphically this can be represented by plotting length 
versus height on log log paper. It is noted that each instar progresses 
in size by a logarithmic factor of 26 per cent. On the basis of these 
graphs (Figures 12 to 25) the ontogenetic history of nine species is given. 

As recorded by Swain (Moore, 1961, p. Q210) the fresh-water cypri- 
daceans pass through nine molt stages, the latter being the adult. Of the 
five genera found in the superfamily Cypridacea, only one family represented 
by the genus Eucandona had nine molt stages (Figures 13 and 14). In the 
family Cyprididae the genus Cyprinotus was found to have eight molt stages 
while the genus Cypridopsis has only seven molt stages as has the genus 
Cyclocypris in the family Cyclocyprididae (Figure 12). 

Two families in the superfamily Cytheracea have different numbers 
of instars. Kesling (Moore, 1961, p. Q19) indicates most cytheraceans have 


nine instars. In the family Cytherididae, the genus Cytherissa illustrates 
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eight molt stages (Figure 15) while the genus Limnocythere from the family 


Limnocytheridae has five molt stages (Figures 16 to 25). 


Reproduction 


The recognition of dimorphism in certain species and its absence 
in others has led many authors to acknowledge both syngamic and partheno- 
genic reproduction. Hoff (1942, p. 36) gave a list of those fresh-water 
ostracods in which he has noted parthenogenic-syngamic reproduction. 

The present author's list agrees with that of Hoff except for the species 
Cyclocypris forbesi Sharp as only females were found in this study. It 
is noted that Furtos (1933) described the male of this species but Hoff 
(1942) did not observe it in his collection. 


Males not recorded: 


Cyclocypris forbesi Sharpe 
Cypridopsis vidua (Muller) 
Cyprinotus pellucidus Sharpe 
Cytherissa lacustris Sars 
Eucandona poseyensis (Staplin) 
Eucandona fossulensis (Hoff) 
Eucandona caudata (Kaufmann) 


Ilyocypris bradyi Sars 
Ilyocypris gibba (Ramdohr) 
Limnocythere sp. E 
Limnocythere sp. F, n. Sp. 


Males and females recorded: 


Eucandona swaini Staplin, n. sp. 
Eucandona ohioensis (Furtos) 
Eucandona sp. A 

Limnocythere sp. A, n. sp. 
Limnocythere sp. B, n. sp. 
Limnocythere sp. C, n. Sp. 
Limnocythere sp. D, n. sp. 
Limnocythere sp. G, n. sp. 


The total populations of Eucandona poseyensis, E. fossulensis and Limnocythere 


sp. E are not large enough to positively ascertain whether or not the males 


are absent. 
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Taxonomy 

Two species were not named as new species because of their rarity. 
In the event that more material becomes available these forms will be 
referred to a described species or given a new specific name. 

The classification adopted here is that presented by Benson et al. 
(Moore, 1961, p. Q99), This classification is used because it has been 
developed by sixteen authors who have studied ostracods in North America, 
Europe and Asia. The scheme makes use of certain soft parts where possible. 

The ostracods described fall into two superfamilies, Cypridacea 
and Cytheracea. Four families are represented in the superfamily Cypridacea, 
each family being represented by one genus except the family Cyprididae 
which has two genera. The superfamily Cytheracea has two families each 
represented by one genus. The family Eucandonidae has one genus with seven 
species. The family Limnocytheridae also has one genus with seven species. 


All other families have one genus and species except for the family 


Ilyocyprididae in which two species were found belonging to the genus 


Ilyocypris. 


PALAEOE COLOGY 
Glacial Lake Moose Jaw 
The palaeoecology of Lake Moose Jaw was one of oxidation and moder- 
ate water temperatures. The lack of preservation of any amount of vege- 
table matter combined with the presence of limonite in the clay indicates 
that the lake was well aerated giving the water a redox potential above 
zero. The temperature of the water varied with the season, however, it 


is thought that with the close proximity of the glacier, the water 
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temperature remained low. Ostracods, gastropods, and pelecypoda are not 
known to have inhabited the environment, possibly because of the lack of 
food. 
Glacial Lake Regina 
The palaeoecology of Glacial Lake Regina did not vary greatly 
from the conditions during the existence of Lake Moose Jaw. Vegetable 
matter is not preserved in the lacustrine clay indicating that the redox 
potential was above zero. The presence of lLimonite further substantiates 
this. Water derived mainly from the glacier and proglacial areas tended 
to keep the lake temperatures low. Ostracods, gastropods, and pelecyopods 
are not known to have inhabited the environment, possibly because of the 
lack of food. 
Glacial Lake Condie 
The palaeoecology of Glacial Lake Condie was similar to the 
previous two lakes in the Regina Basin. The temperature of the water 


was low with the constant influx of meltwater from the retreating glacier. 


Lake Rouleau 

The presence of oxidized clay at the base of the Rouleau Clay 
indicates that the Rouleau Basin was formed before Glacial Lake Condie 
was completely drained. During this period ostracods and gastropods began 
inhabiting the environment, indicating a change in the physical-chemical 
environment from that of Lake Condie. Further oxidation of the already 
oxidized Regina and Condie Clays did not occur because the redox potential 
was low enough to reduce the ferric iron to ferrous iron. With a pH 


of 7.8 or higher, calcium carbonate precipitated and formed the shells of 


| 
1 


visesTg yay som bth acipet oded Tatoa§d 20) xaotovsoentag eit aw Ps 
aidavagaY . wal saooM eat 36 ‘gorteyvelxs sift goxmb snostina ss mea 
sobax sdy sate Rordestony qato onitsevoal oda wt bovxesetq ton et vex2am 
asdabsuaiadue tedtsei stipomil Io sougearq sd 40788 ovods ame iakzaotog 
hebre? umgzs febpalgozg bas’ rebkoelg edz mort vlobam bavizeb xeotsW ends 
aboygoysslag bee , sboqots Ray phone) = .wol daar hata aaa at geod a2 
od) Yo sevansd vldteaog gener bene ais beaidedmt i re 

ore ren We 

aid os vetimke saw atbead ails Inkoald Yo ggotoseoesiag edt, — ae 

anjew add io vvutetegmed edt .tkesd satges of3 at seiiai ows svolvang 
.toinealg gatieewss oft moxd setewslom Jo xu tind seosonoo ada daw wol maw 


| eee er) 
+8f2 waeluon a3 Fo saad sz 38 yal. beskbkxo te sonoaexy o6T 
ethno? adas Iskomfd stoted boate? anw ent unetues ef ada segnatbat 


nagsd aboqors any fam eboomyaeo boizeq sae -vonteah eae se 


z 


69 


organisms. During this period, the Rouleau Lake became dry by total 
evaporation. This is shown (Figure 7) by the presence of a high sulphate- 
carbonate zone forming an incipient evaporite deposit. At this time, the 
lake contained the richest ostracod population qualitatively (cites 10). 
The abundance of ornamented ostracods such as Limnocythere and Ilyocypris 
tends to indicate a permanent lake with a relatively high total dissolved 
solid content. Ilyocypris is generally found in running water, but is 
known to live in ponds and lakes with muddy bottoms. It is possible that 
Ilyocypris bradyi and I. gibba were brought in by small streams emptying 
into the Rouleau Basin. 

With a redox potential of -0.1 to -0.3 (Mason, 1958, p. 162) the 
incoming clays were reduced. In this environment, algae and charophytes 
thrived, providing abundant food for ostracods and gastropods. In the 
type section the change in colour from brown to grey clay, 12 feet below 
the surface, marks the pronounced depositional environmental change. The 
summer temperature during this period is thought to have been in the 
20-25° C range. Water was received into the basin as rain and snow, there- 
fore, there were seasonal variations in the temperature. 

During the last stages of Rouleau Lake, sedimentation had reduced 
the volume of water that the basin could hold. Excess water overtopped 
the old channel outlet and drained down Moose Jaw Creek. During this 
period, ferns? quickly invaded the lake surface. This is evidenced by 
the abundance of fern? sporangia in the top 2 feet of Rouleau Clay. The 
only ostracod which was capable of surviving in this environment was 


Eucandona swaini. This species tells little about the environment, 


however, because it is found in many different types of aqueous habitats. 
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Qu'Appelle Lakes 


The environments discussed below are valid only for that region 
near the reference section and do not necessarily apply to other parts of 
the Qu'Appelle Valley. The Qu'Appelle Valley Clay was deposited in three 
environments (Figure 11). The first environment is encountered from 130 
to 110 feet from the surface, a thickness of 20 feet. The initial environ- 
ment was one of shallow, warm water with abundant vegetation. The presence 
of the ostracods Cyclocypris forbesi and Cypridopsis vidua indicates a pH 
of possibly less than 7.8. Later the pH increased to 7.8 or higher. The 
end of this period was marked by the drying up of the body of water. The 
presence of fern? sporangia indicates extremely shallow water with an in- 
crease in total dissolved solids. This environment is similar to the one 
which existed during the final stages of Rouleau Lake. 

The second environment is again marked initially by shallow warm 
water, however, the depth of water increased rapidly. The pH of the 
initial stages approached 7.8 but increased quickly to more than 7.8. 
During this second phase pelecypods and gastropods began to invade the 
environment and reached their acme with a Valvata tricarinata zone, 75 
feet below the surface or 5 feet below the top of the second phase. The 
molluscan fauna then decreased rapidly. The presence of Valvata tricarinata 
indicates a lake 10 to 20 feet deep, with a muddy bottom and restricted 
current activity. This second phase also ended with the lake drying up 
almost completely. Fern? sporangia, as before, indicate extremely 
shallow water with an increase in total dissolved solids. 

The third and last environmental change in the Qu'Appelle Clay 


occurs from 30 to 70 feet from the surface, and is marked by two 
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environments--calcareous and non-calcareous. The lower 20 feet of sedi- 
ments are calcareous, indicating a pH of at least 7.8 or higher. This 
zone contains ostracods and Valvata tricarinata (Say), the latter having 
continued on from the previous environmental phase. The upper 20 feet 
consist of non-calcareous to slightly calcareous sediments. Eucandona 
swaini which has persisted throughout the section continued to do so even 
in this environment. It is thought that the pH was less than 7.8 and 
that this inhibited carbonate deposition. In the latter stages of the 
lake, the volume of water was reduced greatly. Fern? sporangia abounded 
on this surface. 

The Qu'Appelle Alluvium was deposited in two environments. Con- 
ceivably, these environments were in some way related to the meandering 
Qu'Appelle River. The environments were established slowly as illustrated 
by the scarcity of fauna and flora. Eucandona swaini was re-established 
in the environment while the fern? sporangia from the previous environment 
continued to thrive. Towards the end of the fine sand deposition, the 
water became much more favourable for habitation by organisms. Cyclocypris 
forbesi indicates a relatively shallow and warm water environment. The 
other ostracod species support this interpretation as they developed an 
organic pigmentation. The water contained abundant vegetation rooted in 
the sediment that were then being deposited. During this latter phase ferns? 
again became established. 

The top 15 feet of the Qu'Appelle Alluvium was deposited during 
the second environmental phase. As the body of water became more active 
Cyclocypris forbesi and the fern? sporangia disappeared. Ilyocypris 
bradyi and some limnocythereans along with the silty composition of the 


bottom indicates some current activity. 
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Rocky Lake Section 

Only the palaeoecology of the lower and upper lacustrine units will 
be discussed (Figure 8). The abundance of Eucandona swaini, Limnocythere 
sp. C, and L. sp. F, L. sp. G with Gyraulus cyclostomus indicates an 
environment with water in motion, possibly that of a small stream with a 
silty bottom. It is possible that the redox potential was positive and 
caused limonite to precipitate. Since the water in the stream probably came 
from the ice across till, it could have been heavily charged with carbonates. 
In any case, the pH was above 7.8 and allowed for the fomation of calcareous 
shells. Food for the organisms was obtained directly from phyto-plankton; 
though plants may have existed along the mates of the stream course, there 
is no carbonaceous matter preserved. Higher in the lower lacustrine unit, 
it appears as though the environment changed somewhat because the quantita- 
tive population subsided rapidly. The main factor which affected the 
habitat was the loss of stream power or competency. The bottom became 
muddy and the reduction in currents caused those organisms previously 
mentioned to seek ecological niches elsewhere. Mud burrowers and bottom 
creepers like Eucandona continued to live in the changing environment. 
An apparent reactivation of the ice front caused sands and gravels to 
cover the lower lacustrine unit, thereby, ending an environment suitable 
to habitation by organisms such as ostracods and molluscs. 

The temperature during the bedi aatue of the upper lacustrine unit 
or Condie Clay was extremely low. The species Limnocythere sp. D, which 
was in till-like material, has a broad venter so that it might stablize 
itself against the per ante when it crept along the bottom of the lake. 


From ice-rafted sediment it is known that icebergs occupied the waters 
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for some time, keeping the temperature low. Limnocythere sp. D was the 
only ostracod present when the water was extremely cold. Once the icebergs 
melted and the water warmed up, other ostracods appeared. Cytherissa 


lacustris, which has been reported from Norway in a cold deep water 


environment, inhabited this portion of the lake along with Eucandona 
swaini. The environment found in this section of the Condie Clay was 


local and may not represent the overall condition of Glacial Lake Condie. 


agxedest sid sse0 bee reaver aww ‘yotey o — 1 
i ae ae 


as ee taedoy2 . borasqqe. @hovattao wsido sie 


TSIEN par hioo & ak Tet we per voqox need | 


Ja) 


anobpacud ie kw ‘Soate Presi ortt ‘te moray ates basba 
ce Poa My a> 


aby YsiD ethao) add to nersooe ands at oo 


oe Das 
eibred avat Iatosid do pariibias janie -" seoeeages san 
‘ } af : or a _ 


- ne 


i 
; je ¥ 
: he he as 


‘we aT I 


74 


SYSTEMATIC DESCRIPTIONS 


Phylum ARTHROPODA 
Subphylum MANDIBULATA 
Subclass OSTRACODA Latreille, 1806 
Order PODOCOPIDA Muller, 1896 
Suborder PODOCOPINA Sars, 1866 
Superfamily CYPRIDACEA Baird, 1845 
Family CYPRIDIDAE Baird, 1845 
Subfamily CYPRIDINAE Baird, 1845 
Genus CYPRINOTUS Brady, 1886 
CYPRINOTUS PELLUCIDUS Sharpe, 1897 
Plate 4, figure 1 
Cyprinotus pellucida Sharpe, 1897, Illinois Lab. Nat. Hist. Bull., v. 4, 
p. 434-435, pl. 42, figs. 1-6. 
Cyprinotus pellucidus Sharpe. Hoff, 1942, Illinois Biol. Mon., v. 19, 
no. 1-2, p. 146 (synonymy). 

Shell subelliptical in side view, acutely pointing in anterior 
region in dorsal view. Dorsal margin evenly arched; ventral margin con- 
cave; anterior and posterior margins evenly rounded. Shell surface 
smooth, transparent to translucent. 

Hingement primitive. Adductor muscle scar composed of seven sub- 
parallel elongate loosely knitted depressions orientated diagonally across 
shell; mandibular scar anteroventral of adductor scar; antennal scar 
anterodorsal from adductor muscle scar. 

Duplicature weakly formed; line of concrescence well defined; 


anterior vestibule well developed with inner margin semi-circular in 
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outline. Tubercles fringe edge of anterior margin; area of shell sur- 
face above vestibule pitted. 

Measurements of hypotype.-- 

Length Height Valve 

female: 0.92 mm. 0.54 mm. right G.M.U.S.-Ao-l (fig. 1) 

Locality and level of hypotype.--Qu'Appelle Valley section 
(Figure 11), from clay unit 105 feet below the surface. 

Distribution.-- The figured specimen marks the only occurrence 
of this species in the study area. The author has also obtained this 
species from Old Wives Lake and Willowbunch Lake, Saskatchewan. 


Hypotype.-- Geological Museum, University of Saskatchewan. 


Subfamily CYPRIDOPSINAE Kaufmann, 1900 
Genus CYPRIDOPSIS Brady, 1867 
CYPRIDOPSIS VIDUA (Muller), 1776 
Plate 4, figures 2-4 
Cypris vidua Muller, 1776, Zool. Danicae Prodromus, Havniae, p. 199. 
Cypridopsis vidua (Muller). Hoff, 1942, Illinois Biol. Mon., v. 19, 
no. 1-2, p. 151-153, pl. 8, figs. 115-117 (synonymy). 

Shell subtriangular in side view, acutely pointing in anterior 
region in dorsal view. Doraal margin convex, highly arched; ventral 
margin nearly straight, slightly concave; anterior and posterior mar- 
gins broadly rounded. Shell surface bears small pits at exterior ends 
of normal pore canals; carapace generally sepia brown, rarely white, 
translucent. 

Left valve larger than right valve with prominent overlap on 


ventral margin; dentition consists of shallow recess below dorsal margin 
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of left valve for receipt of right valve. Adductor muscle scar forms 
cluster of four oval depressions, one central scar with three anterior 
Scars; one mandibular scar anteroventral from cluster; two suboval 
antennal scars anterodorsal from adductor scar. 

Duplicature weakly developed, forms flap in center of right valve; 
line of concrescence poorly defined; anterior vestibule well developed 
with inner margin subrounded in outline; posterior vestibule poorly 
developed. 


Measurements of hypotypes.-- 


Length Height Valve 
female: 0.75 mm. 0.46 mm. right G.M.U.S.—Ao-2 (fig. 2) 
0.67 mm. 0.42 TAM « left G.M.U.S -—Ao-3 (fig. 3) 
female 
carapace 0.75 mm. 0.50 mm. right G.M.U.S.—Ao-4 (fig. 4) 


0.78 mm. 0.52 mm. left 

Locality and level of hypotypes.-- Qu'Appelle Valley section 
(Figure 11), from clay unit 120 feet below the surface. 

Distribution.-- The species occurs in the Qu'Appelle Valley 
section at levels of 110, 105 and 20 feet below the surface. 
It also occurs in the Rocky Lake Section, 2 feet below the top of the 
lower lacustrine unit. The author has found the species in Waskana 
Lake and the Sturgeon Lake marl deposit of Saskatchewan. 


Hypotypes.-- Geological Museum, University of Saskatchewan. 


Family CYCLOCYPRIDIDAE Kaufmann, 1900 
Genus CYCLOCYPRIS Brady & Norman, 1889 
CYCLOCYPRIS FORBESI Sharpe, 1897 


Plate 4, figures 5-7 
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Cyclocypris forbesi Sharpe, 1897, Illinois Lab. Nat. Hist. Bull., no. 4, 
pe 432-433, pl. 41, figs. 1-7. 

Cyclocypris forbesi Sharpe. Hoff, 1942, Illinois Biol. Mon., v. 19, no. 
1-2, p. 102-103, pl. 6, figs. 73-75 (synonymy). 

Shell subovate in side view, acutely pointing in anterior region 
in dorsal view, greatest height posterior of center. Dorsal margin con- 
vex, highly arched; ventral margin nearly straight, slightly convex; an- 
terior and posterior margins broadly rounded. Minute normal pore canals 
interrupt smooth shell surface; color of carapace sepia brown, rarely 
white, transparent to translucent. 

Right valve larger than left valve; dorsal edge of left valve 
vaulted against edge of right valve, overlap accentuated in mid-ventral 
region by flap produced by duplicature. Adductor muscle scar forms 
cluster of five oval depressions consisting of two central scars with 
three anterior scars; two mandibular scars anteroventral from cluster; 
one suboval antennal scar anterodorsal from adductor scar. 

Duplicature very weakly developed; line of concrescence poorly de- 
fined; anterior vestibule incipiently developed, forms recess in left valve. 


Measurements of hypotypes.-- 


Length Height Valve 

female: 0.66 mm. 0.50 mM o right G.M.U.S -~Ao-5 (fig. 5) 
0.66 mm. 0.48 mm. left G.M.U.S.-Ao-6 (fig. 6) 

female 

carapace 0.67 mm. 0.52 mm. right G.M.U.S.-Ao-7 (fig. 7) 
0.66 mm. 0.46 mm. left 


Locality and level of hypotypes.-- Qu'Appelle Valley section 
(Figure 11), from clay unit 120 feet below the surface. 
Distribution.-- The species occurs in the Qu'Appelle Valley 


105,100, 
section at levels of 130,125, 120,/ and 20 feet below the surface. 
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The author has observed the species in the Sturgeon Lake marl deposit 
and Waskana Lake, Saskatchewan. 


Hypotypes.-- Geological Museum, University of Saskatchewan. 


Family EUCANDONIDAE, Swain, 1961 
Genus EUCANDONA Daday, 1900 
EUCANDONA CAUDATA (Kaufmann), 1900 
Plate 4, figures 8-9 

Candona caudata Kaufmann, 1900, Rev. Suisse Zool. no. 8, p. 365-368, 
pl. 24, figs. 16-20; pl. 26, figs. 17-23. 
Candona caudata Kaufmann. Hoff, 1942, Illinois Biol. Mon., v. 19, no. 1-2, 
p. 80-82, pl. 3, figs. 33-35 (synonymy). 

Shell reniform in side view, acutely pointing in anterior region 
in dorsal view. Dorsal margin strongly convex; ventral margin concave; 
anterior margin broadly rounded; posterior margin very narrow, evenly 
rounded; posterior cardinal angle obtuse. Shell surface smooth, trans- 
parent to translucent. 

Left valve larger than right valve with complete overlap. Adductor 
muscle scar forms rosette pattern composed of five suboval depressions 
anterior of central region; two mandibular scars anteroventral from rosette; 
one suboval antennal scar anterodorsal from adductor muscle scar. 

Duplicature moderately developed; vestibules moderately well 
developed, anterior vestibule with inner margin semicircular in outline, 
posterior vestibule extends onto ventral margin giving inner margin angu- 


late outline. 
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Measurements of hypotypes.-- 


Length Height Valve 
female: 1.25 mm, 0.62 mm. right G.M.U.S.-Ao-8 (fig. 8) 
1.17 mm. 0.58 mm. left G.M.U.S.-Ao-9 (fig. 9) 


Locality and level of hypotypes.-- Rocky Lake Section (Figure 8), 
from silty clay unit 8 feet beneath the top of the lower lacustrine unit. 
Distribution.-- The figured specimens mark the only occurrence 
of this species in the study area. 


Hypotypes.-- Geological Museum, University of Saskatchewan. 


EUCANDONA FOSSULENSIS (Hoff), 1942 
Plate 4, Figure 10 
Candona fossulensis Hoff, 1942, Illinois Biol. Mon., v. 19, no. 1-2, 
p.-92, pl. 5, figs. 58-64. 
Candona fossulensis Hoff. Winkler, 1960, Jour. Palaeontology, v. 34, 
no. 5, pe 925, pl. 122, figs. 10-13. 

Shell subrectangular to reniform in side view, acutely pointing 
in anterior region in dorsal view. Dorsal margin convex; ventral mar- 
gin concave; anterior margin subrounded to square; posterior margin 
rounded, greatest curvature approaching dorsal margin, acute posterior 
cardinal angle. Shell surface smooth, transparent to translucent. 

Right valve larger than left valve with complete overlap. Ad- 
ductor muscle scar forms rosette composed of five suboval depressions 
anterior of central region; two mandibular scars anteroventral from 
adductor muscle scar. 

Duplicature extremely narrow; line of concrescence well defined; 


anterior vestibule well developed with inner margin crescentic in outline; 
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posterior vestibule weakly developed with inner margin subcrescentic in 
outline. 

Measurements of hypotypes.-- 

Length Height Valve 

female?: 0.89 mm. 0.50 mm. right G.M.U.S.-Ao-10 (fig. 10) 

Locality and level of hypotype.-- Qu'Appelle Valley section 
(Figure 11) from clay unit 120 feet below the surface. 

Distribution.-- The figured specimen marks the only occurrence 
of the species in the study area. 


Hypotype.-- Geological Museum, University of Saskatchewan. 


EUCANDONA OHIOENSIS (Furtos), 1933 
Plate 4, figure 1l 
Candona ohioensis Furtos, 1933, Ohio Biol. Survey, v. 5, pl. 9, fig. l, 
pl. 10, figs. 8-12. 
Candona ohioensis Furtos. Staplin, 1953, microfilmed unpublished Ph.D. 
Thesis, University of Illinois. 

Shell very elongate, slipper-shaped in side view, acutely point- 
ing in anterior region in dorsal view. Dorsal margin evenly arched; 
posterior margin narrower than anterior, broadly rounded; ventral mar- 
gin concave. Shell surface smooth, shows polygonal pattern from interior, 
transparent to translucent. 

Left valve larger than right valve, partial overlap on dorsal and 
ventral sides; dorsal edge of left valve with receptacle for bar of 
right valve. Adductor muscle scar forms rosette composed of five suboval 
depressions anterior of central region; two mandibular scars anteroventral 


from rosette; one antennal scar anterodorsal from adductor muscle scar. 
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Duplicature poorly developed with few radial pore canals; lateral 
extension of duplicature anterior and posterior of bar-groove in left 
valve forms a flap, right valve without flap but shell is displaced in- 
ward where flap from left valve fits to allow for mobilization; line of 
concrescence weak; vestibule in anterior region well developed with 
inner margin crescentic in outline. 

Measurements of hypotype.-- 

Length Height Valve 
male: 1.83 mm. 0.87 mn. left G.M.U.S.-Ao-11 (fig. 11) 

Locality and level of hypotype.-- Qu'Appelle Valley section 
(Figure 11) from clay unit 105 feet below the surface. 

Distribution.-- The species occurs in the Qu'Appelle Valley sec- 
tion at levels of 115 and 105 feet below. the surface. 


Hypotype.-- Geological Museum, University of Saskatchewan. 


EUCANDONA POSEYENSIS (Staplin), 1960 
Plate 4, figure 12 

Candona poseyensis Staplin. Winkler, 1960, Jour. Palaeontology, v. 34, 
RO. 39,.p7 926, pl. 122, figs. 13-17. 

Shell reniform in side view acutely pointing in anterior region 
in dorsal view. Dorsal margin strongly convex; ventral margin concave; 
posterior and anterior margins broadly rounded, greatest curvature approach- 
ing dorsal margin. Shell surface smooth, translucent to transparent. 

Right valve larger than left valve with complete overlap. Adductor 


muscle scar forms rosette composed of five suboval depressions anterior 
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of central region. Two mandibular scars anteroventral from adductor muscle 
Scar, one antennal scar anterodorsal from adductor muscle scar. 

Duplicature extremely narrow; line of concrescence well defined; 
vestibules moderately well developed, anterior vestibule with inner margin 
semicircular in outline, posterior vestibule with inner margin crescentic 
in outline. 

Measurements of hypotype.-- 

Length Height Valve 

female?: 1.10 mm. 0.58 mm. right G.M.U.S.-Ao-17 (fig. 12) 

Locality and level of hypotype.-- Qu'Appelle Valley section 
(Figure 11) from clay unit 20 feet below the surface. 

Distribution.-- The figured specimen marks the only occurrence of 
this species in the study area. 


Hypotype.-- Geological Museum, University of Saskatchewan. 


EUCANDONA SWAINI Staplin, n. sp. 
Plate 4, figure 13-17 
Candona sp. of Swain, 1947, Jour. Palaeontology, v. 21, no. 6, p. 518-528, 
pl. 76-77. 


Candona swaini (Staplin), 1953, microfilmed unpublished Ph.D. thesis, 


University of Illinois. 

Shell elongate, reniform in side view, acutely pointing to 
slightly. rounded in anterior region in dorsal view. Dimorphism strongly 
exhibited, males much larger, posterior more bulbous. Dorsal margin 
strongly arched; ventral margin gently concave except in male where 


anterior curvature meets ventral edge; anterior margin of both female 
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and male evenly rounded; posterior margin of male evenly rounded, 
greatest curvature approaching dorsum; posterior margin of right valve 
of female similarly rounded butcardinal angle more acute, posterior 
margin of left valve forms a right angle with dorsum where Flenpec like 
extension is produced. ane lesectace smooth, translucent to trans- 
parent. 

Left valve larger than right valve with complete overlap. Ad- 
ductor muscle scar forms rosette composed of five suboval depressions 
just anterior of central region; two mandibular scars anteroventral from 
rosette; one antennal scar anterodorsal from adductor muscle scar. 

Duplicature well formed with many radial pore canals, forming 
square lip in posterior region of left valve of female; well defined line 
of concrescence; anterior vestibule well developed with inner margin semi- 
circular in outline; posterior vestibule incipiently formed with inner 
margin crescentic in outline. 

Measurements of types.-- 

Length Height Valve 


female, holotype: 1.17 mm. 0.67 mm. right G.M.U.S.-Ao-13 (fig. 13) 
paratype: dic lid, mM « 0.62 mm « left G.M.U.S --Ao-14 (fig. 14) 


male, paratype: 1.21 mm. 0.67 mm. right G.M.U.S.-Ao-15 (fig. 15) 
paratype: 1.25 mm. 0.69 mm. left G.M.U.S.-Ao-16 (fig. 16) 


female 
carapace 
paratype: 1.17 mM . 0.67 Tim « right G.M.U.S.-Ao-17 (fig. 17) 
1.25 mm. 0.69 mm. left 
Type locality.-- Rocky Lake section (Figure 8) from silty clay 


unit nine feet from the top of the lower lacustrine unit. The female 


carapace (Figure 17) is from Waskana Lake. 
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Distribution.-- Occurs in all of the disintegrated clay samples 
that contained ostracods from the Rouleau Basin section (Figure 10), 
Qu'Appelle Valley section (Figure 11), and Rocky Lake section (Figure 8). 
Types.-- Geological Museum, University of Saskatchewan. 


Remarks.-- Staplin named and described this species in his thesis. 


EUCANDONA SP. A 
Plate 4, figure 18 

Shell subreniform to subtriangular in side view, acutely 
pointing in anterior region in dorsal view. Dorsal margin convex; 
ventral margin concave; anterior margin broadly rounded; postero- 
dorsal margin nearly straight, approaches ventral margin at acute 
angle of 45°. Shell surface smooth, translucent to transparent. 

Right valve larger than left valve with complete overlap; 
prominent flap developed near ventral end of posterodorsal slope, 
curved in toward interior. Adductor muscle scar forms rosette pattern 
composed of five suboval depressions anterior of central region; two 
mandibular scars anteroventral from rosette; one antennal scar antero- 
dorsal from adductor muscle scar. 

Duplicature very narrow; line of concrescence well defined; 
vestibules moderately well developed, anterior vestibule with inner 
margin semicircular in outline, posterior vestibule extends to ventral 
margin giving inner margin angulate outline. 

Measurements of figured specimen.-- 

Length Height Valve 


female: 1.12 mm. 0.75 mm. right G.M.U.S.-Ao-18 (fig. 18) 
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Locality and level of figured specimen.-- Qu'Appelle Valley sec- 
tion (Figure 11) from clay unit 20 feet below the surface. 

Distribution.-- The figured specimen marks the only occurrence of 
this species. This species is abundant in the Sturgeon marl deposit. 
The present author also obtained this species from Waskana Lake, Saskat- 
chewan. 

Figured specimen.-- Geological Museum, University of Saskatchewan. 

Remarks.-- This species resembles Eucandona crogmaniana (Turner) 
except that the length-height ratio is smaller indicating a greater 
height for Eucandona sp. A. The flap on the posterodorsal slope is much 


lower in Eucandona sp. A than Eucandona crogmaniana. 


Family ILYOCYPRIDIDAE Kaufmann, 1900 

Subfamily ILYOCYPRIDINAE Kaufmann, 1900 

Genus ILYOCYPRIS Brady and Norman, 1889 

ILYOCYPRIS BRADYI Sars, 1890 
Plate 5, figures 1-2 

Ilyocypris bradyi Sars, 1890, Arter. Forh. Seldk. Christian., p. 59-60. 
Ilyocypris bradyi Sars. Hoff, 1942, Illinois Biol. Mon., v. 19, no. 1-2, 
p- 130-131, pl. 7, figs. 101-102. 

Shell subrectangular in side view, acutely pointing in anterior 
region in dorsal view. Dimorphism not known. Dorsal margin nearly 
straight, slightly convex; ventral margin with pronounced mid-ventral 
sinuation; anterior margin broadly rounded; posterior margin broadly 
rounded, dorsal edge meets posterior margin at obtuse angle. Shell sur- 
face bears major and minor sulci; major sulcus extends from dorsal edge 


down to mid-point on carapace; minor sulcus anterior of major sulcus, not 
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as long, incipiently developed; flanks of sulci moderately steep. Sur- 
face of shell punctate, translucent to transparent. 

Left valve slightly larger than right valve, contains groove 
and flange along dorsal edge. Adductor muscle scar consists of cluster 
of four suboval depressions on boss made by mid-areal portion of major 
sulcus; two mandibular scars anteroventral of adductor scar on lower 
extremity of minor sulcus, anterior of adductor scar. 

Duplicature narrow, well formed with many radial pore canals; 
line of concrescence well defined; vestibule weakly developed with inner 
margin semicircular in outline; posterior margin ornamented by tubercles. 


Measurements of hypotypes.-- 


Length Height Valve 
female: 0.92 mn. 0.50 mm. right G.M.U.S.-Ao-19 (fig. 1) 
0.92 mm. 0.52 mm. left G.M.U.S.-Ao-20 (fig. 2) 


Locality and level of hypotypes.-- Qu'Appelle Valley section 
(Figure 11) from clay unit 55 feet below the surface. 

Distribution.-- The species occurs sporadically through the 
Qu'Appelle Valley section and the Rouleau Basin. It was also found in 
Waskana Lake, Saskatchewan. 


Hypotypes.-- Geological Museum, University of Saskatchewan. 


ILYOCYPRIS GIBBA (Ramdohr), 1808 
Plate 5, figures 3-4 
Cypris gibba Ramdohr, 1808, Arter. Mag. Ges. Fr. Berlin, v. 2, p. 91, 
pl. 3, figs. 13-14, 17. 
Ilyocypris gibba (Ramdohr). Hoff, 1942, Illinois Biol. Mon., v. 19, no.1-2, 


p. 128, pl. 7, figs. 99-100. 
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Shell subrectangular in side view, acutely pointing in anterior 
region in dorsal view. Dorsal margin nearly straight, slightly convex; 
ventral margin with pronounced mid-ventral sinuation; anterior margin 
broadly rounded; posterior margin broadly rounded, dorsal edge meets 
posterior margin at obtuse angle. Shell surface bears three lateral pro- 
jections, major and minor sulci; most prominent ala posterior of mid-dorsal 
area, a second ala anterodorsal of median area between major and minor 
sulci, a third alate node anterior of minor sulcus; major sulcus extends 
from dorsal edge down to mid-point of carapace; minor sulcus anterior of 
major sulcus, not as long, incipiently developed; flanks of sulci moder- 
ately steep. Surface of shell punctate, translucent to transparent. 

Left valve slightly larger than right valve, contains groove and 
flange along dorsal edge. Adductor muscle scar consists of cluster of 
four suboval depressions on boss made by mid-areal portion of major 
sulcus; two mandibular scars anteroventral of adductor scar; antennal 
scar on lower extremity of minor sulcus, anterior of adductor scar. 

Duplicature well formed with many radial pore canals, surface slopes 
toward interior; line of concrescence well defined; anterior vestibule 
weakly developed with inner margin semicircular in outline; posterior 
margin ornamented by tubercles. 


Measurements of hypotypes.-- 


Length Height Valve 
female: 0.94 mm. 0.48 mm. right G.M.U.S.-Ao-21 (fig. 3) 
0.94 mm 0.52 TM « left G.M.U.S.-Ao-22 (fig. 4) 


Locality and level of hypotypes.-- Rouleau Basin section (Figure 


10) from clay unit 14 feet below surface. 
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Distribution.-- The species occurs sporadically through the 
Qu'Appelle Valley section and the Rouleau Basin section. It was also 
found in Waskana Lake, Saskatchewan. 


Hypotypes.-- Geological Museum, University of Saskatchewan. 


Superfamily CYTHERACEA Baird, 1850 
Family CYTHERIDEIDAE Sars, 1925 
Subfamily NEOCYTHERIDEIDINAE Puri, 1957 
Genus CYTHERISSA Sars, 1925 
CYTHERISSA LACUSTRIS Sars, 1863 
Plate 5, figures 5-6 

Cytherissa lacustris Sars, 1893, Nytt Mag. Naturvidenskenskapens, v. 12, 
Weel. 

Shell subquadrate to subrectangular in side view, rounded to 
acutely pointing in anterior region in dorsal view. Dorsal margin 
straight; ventral margin nearly straight, slight ventral sinuation; 
anterior margin broader than posterior margin, both evenly rounded. 
Shell surface bears five very low nodes, most prominent node antero- 
median, other nodes as follows; mid-dorsal-anterodorsal, mid-dorsal-post- 
erodorsal, anteroventral, posteroventral. Surface of shell smooth, 
spotted with clusters of normal pore canals; translucent. 

Valves nearly equal in size; right valve contains long groove 
with teeth at either end, valve edge recessed from posterior tooth 
around posterior region along ventral margin and continues incipiently 
around anterior margin; left valve contains bar with posterior and 


anterior teeth, dorsal margin of valve extended as flange to fit recess 
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in dorsal margin of right valve. Scars located around most prominent node 
anterior of central area slightly ventral; adductor scar on posterior edge 
of anteromedian depression, consists of four loosely knitted suboval scars 
in row perpendicular to hinge line; one mandibular scar anteroventral of 
adductor muscle scar on edge of anteroventral depression; antennal scar 
anterodorsal of adductor muscle scar on edge of depression formed by mid- 
dorsal-anterodorsal node. 

Duplicature evenly developed with well developed widely spaced 
radial pore canals. 


Measurements of hypotypes.-- 


Length Height Valve 
female: 0.87 mm. 0.54 mm. right G.M.U.S.-Ao-23 (fig. 5) 
0.89 mM « 0.54 TM left G.M.U.S.-Ao=-24 (fic. 6) 


Locality and level of hypotypes.-- Rocky Lake section (Figure 8) 
from silty clay unit 3 feet from the top of the lower lacustrine unit. 

Distribution.-- This species occurs sporadically through the 
Qu'Appelle Valley section, Rocky Lake section and the Rouleau Basin 
section. It was not found in any of the lakes investigated by the author 
outside the study area. 


Hypotypes.-- Geological Museum, University of Saskatchewan. 


Family LIMNOCYTHERIDAE Klie, 1938 
Genus LIMNOCYTHERE Brady, 1868 
LIMNOCYTHERE SP. A. Delorme, n. sp. 
Plate 5, figures 7-10 
Shell subrectangular in side view. Dorsal margin straight; ven- 


tral margin slightly concave, anteroventral sinuation poorly developed; 
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anterior margin broadly rounded; posterior margin convex, posterodorsal 


angle obtuse, 


Shell surface bears two sulci and one ala; mid-ventral 


ala prominent, very pointed; major sulcus mid-dorsal to central, has 


gentle slopes, extends down two-thirds height of shell from mid-dorsun, 


trough not even; minor sulcus anterior of and not as long as major sul- 


cus, poorly developed. 


parent to translucent. 


Surface of shell prominently reticulate; trans- 


Right valve contains dorsal groove to accommodate bar of left 


valve. 


Major sulcus represented in interior by small ridge that bears 


four oval adductor muscle scars aligned perpendicular to hinge; one mandi- 


bular scar located anteroventral of adductor scar; antennal scars antero- 


dorsal from adductor muscle scar. 


Hyaline border present but indistinct from outer lamella, more 


transparent. 


Measurements of types.-- 


female, holotype: 

paratype: 
male, paratype: 
paratype: 


Length 


0.62 mn. 
0.65 mm. 


0.71 mm. 
0.69 mm. 


Height 


0.29 mm. 
0.31 mm. 


0.33 mm. 
0.33 mm. 


Valve 


right G.M oU i e~Ao-25 
left G.M.U.S.-Ao-26 


right G.M.U.S e~Ao-27 
left G.M.U.S -~Ao=-28 


Type locality.-- Sturgeon Lake, Saskatchewan from shore 


(fig. 7) 
(fig. 8) 


(fig. 9) 
(fig. 10) 


marl. 


Distribution.-- This species occurs in the Qu'Appelle Valley sec- 


tion at a level of 110 feet below the 


the surface in the Rouleau Basin section. 


surface 


and 4 feet from 


The Sturgeon marl deposit con- 


tains this species in considerable abundance. 


Types.-- Geological Museum, University of Saskatchewan. 


Remarks.-- This species does not resemble any other limnocytherean 


previously described. Its mid-ventral ala and posterodorsal slope are 


characteristic. 
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LIMNOCYTHERE SP. B Delorme, n. sp. 
Plate 5, figures 11-14 

Shell subrectangular in side view. Dimorphism exhibited. 
Dorsal margin straight; ventral margin concave, prominent sinuation 
anterior of central ventral position; anterior margin broadly rounded; 
posterior margin acute to subrounded. Shell surface bears two sulci 
and four alae; major sulcus mid-dorsal to central area, extends down 
two-thirds height of shell; minor sulcus anterior of major. sulcus, in- 
cipiently developed, flanks of sulci steep; most anterior ala anterior 
of minor sulcus in central region; second ala anteromedian, at base of 
inter-sulci ridge; third ala dorsomedian, posterior of major sulcus; 
fourth ala, most prominent, posteroventral of major sulcus. Surface 
of shell reticulate, translucent to transparent. 

Left valve contains straight bar which fits into groove of 
right valve. Major sulcus represented in interior by small ridge that 
bears four oval adductor muscle scars aligned perpendicular to hinge; 
one mandibular scar anteroventral of adductor scar, antennal scars 
anterodorsal from adductor muscle scar. 

Hyaline border present in anterior, anteroventral and postero- 
ventral areas, broad, contains radial pore canals. 


Measurements of types.-- 


Length Height Valve 
female, holotype: 0.78 mm. 0.46 mm. right G.M.U.S.-Ao-29 (fig. 11) 
paratype: 0.81 mm. 0.46 mm. left G.M.U.S.-Ao-30 (fig. 12) 
male, paratype: 0.78 mm. 0.42 mm. right G.M.U.S.-Ao-31 (fig. 13) 
paratype: 0.81 mm. 0.40 mm. left G.M.U.S.-Ao-32 (fig. 14) 
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Type locality.-- Qu'Appelle Valley section (Figure 11) from clay 
unit 20 feet below the surface. 

Distribution.-- The species occurs in the Qu'Appelle Valley sec- 
tion at levels of 20 and 10 feet below the surface. 

Types.-~- Geological Museum, University of Saskatchewan. 

Remarks.-- This species does not resemble any other lLimno- 
cytherean previously described. The four prominent alae make it very 


distinct. 


LIMNOCYTHERE SP. C Delorme, n. sp. 
Plate 5, figures 15-18 

Shell subrectangular in side view. Dimorphism exhibited. Dorsal 
margin convex; ventral margin with pronounced sinuation in mid-ventral 
position; anterior margin broadly rounded, greatest curvature approaching 
dorsal margin. Shell surface bears two sulci; major sulcus extends from 
dorsal margin down two-thirds height of shell; flanks of sulcus steep, 
may or may not be bordered in mid-dorsal position by small node; minor 
sulcus ventral of node and anterior of major sulcus. "Surface of shell 
prominently reticulate except on node and in sulci; shell translucent. 

Left valve contains convexly curved bar which fits into groove 
of right valve. Major sulcus represented in interior by small ridge 
that bears muscle scars; row of four oval adductor scars perpendicular 
to dorsal edge; one mandibular scar located anteroventral of adductor 


scar, antennal scars anterodorsal of adductor scar. 
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Hyaline border weakly developed, surfaces sloping towards in- 
terior, female may be without inner lamellae. Spines or tubercles may 
protrude from hyaline border in posteroventral position. 

Measurements of types.-- 

Length Height Valve 


female, holotype: 0.54 mm. 0.29 mm. right G.M.U.S.-Ao-33 (fig. 15) 
paratype: 0.54 mm. 0.29 mm. left G.M.U.S.-Ao-34 (fig. 16) 


paratype: 0.58 mm. 0.33 mm. left G.M.U.S.-Ao-36 (fig. 18) 


Type locality.-- Rocky Lake section (Figure 8) from silty clay 
unit 9 feet beneath the top of the lower lacustrine unit. 

Distribution.-- This species occurs throughout the lacustrine 
units of the Rocky Lake section, restricted above and below 
the high sulphate zone in the Rouleau Basin section and is aperadéc in 
its occurrence in the Qu'Appelle Valley section. 

Types.-- Geological Museum, University of Saskatchewan. 

Remarks.-- This species has a similar appearance to Limnocythere 
reticulata Sharpe and L. illinoisensis Sharpe. Both of these species are 


much longer than L. sp. C and have different shell sculpture. 


LIMNOCYTHERE SP. D Delorme, n. Sp. 
Plate 5, figures 19-22 
Shell subrectangular in side view. Dimorphism exhibited, males 
more elongate. Dorsal margin straight; ventral margin nearly straight 
except for curvature of ventral sinuation; anterior margin broadly and 
evenly rounded; posterior margin broadly rounded, greatest curvature 


approaching dorsal margin. Shell surface interrupted by ventral ridge, 
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major and minor sulcus; ridge extends total length of ventral margin, 
best developed dorsal of ventral sinuation; deflated area ventral of 
dorsal margin extends from mid-dorsal to anterodorsal area; in mid- 
dorsal area it continues ventrally two-thirds height of shell joining 
major sulcus; minor sulcus anterior of major sulcus incipiently devel- 
oped; flanks of sulci steep. Surface of shell smooth but shows faint 
polygonal pattern, translucent, heavily calcified, thick. 

Dentition consists of bar and sockets in left valve, groove 
and teeth in right valve. Adductor muscle scar anterior of central 
area, consists of row of four suboval depressions oriented perpendicular 
to hinge; two mandibular scars anteroventral from adductor scar; three 
antennal scars anterodorsal of adductor scar. 

Hyaline border weakly developed with few bifurcating radial 
pore canals visible. 

Measurements of types.-- 

Length Height Valve 


female, holotype: 0.65 mm. 0.37 mm. right G.M.U.S.-Ao-37 (fig. 19) 
paratype: 0.69 mm. 0.35 mm. left G.M.U.S.-Ao-38 (fig. 20) 


male, paratype: 0.78 mm. 0.33 mm. right G.M.U.S.-Ao-39 (fig. 21) 
paratype: 0.77 mn. 0.33 mm. left G.M.U.S.-Ao-40 (fig. 22) 


Type locality.-- Rocky Lake section (Figure 8) from silty clay 
3 feet beneath the top of sy ree unit. 

Distribution.-- This species occurs only in the upper lacustrine 
unit in the Rocky Lake section. 

Types.-- Geological Museum, University of Saskatchewan. 


Remarks.-- This species does not resemble any other limnocytherean 


previously described. 
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LIMNOCYTHERE SP. E 
Plate 5, figure 23 

Shell subrectangular to box-like in side view. Dorsal margin 
slightly convex; ventral margin concave; anterior margin broadly rounded, 
offset towards ventral edge; posterior margin broadly rounded, greatest 
curvature approaching dorsal edge. Shell surface bears distinct sulci 
and one low node; major sulcus extends ventrally two-thirds height of 
shell from dorsal edge; minor sulcus anterior of major sulcus does not 
extend as far ventrally; two sulci flare out dorsad, reentrant of flared 
sulci guarded by low node; major and minor sulci connected ventral of 
node, flanks of sulci extremely steep. Surface of shell flattened, 
forms right angle to ventral, posterior and dorsal margin; surface 
pattern distinctively polygonal, center of each polygon position of 
normal pore canal, shell translucent to transparent. 

Left valve contains convexly curved bar which fits into groove 
of right valve. Major sulcus represented in interior by ridge that 
bears on its ventral extremity four suboval adductor scars perpendicular 
to hinge; one mandibular scar anteroventral of adductor scar; antennal 
scar on ridge formed by minor sulcus anterodorsal from adductor scars. 

Duplicature well formed in anteroventral area with radial pore 
canals. 


Measurements of figured specimen.-- 


Length Height Valve 
female?: 0.56 mm. 0.29 mm. right G.M.U.S.-Ao-43 (fig. 23) 
0.58 mm. 0.33 mm. left unfigured 


Locality and level of figured specimen.-- Rocky Lake section 


(Figure 8) from silty clay 2 feet from top of the upper lacustrine unit. 
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Distribution.-- The figured specimen marks the only occurrence 
of this species in the study area. 

Figured specimen.-- Geological Museum, University of Saskatchewan. 

Remarks.-- This species is similar to Limnocythere sp. C except 
for the flattened surface of the shell and the very distinctive polygonal 
pattern. In this latter respect it is also similar to L. reticulata 


Sharpe... 


LIMNOCYTHERE SP. F Delorme, n. sp. 
Plate 5, figures 24-25 

Shell subrectangular in side view. Dorsal margin straight; 
ventral margin sinuous; anterior margin broadly rounded, greatest curva- 
ture approaching dorsal edge; posterior margin broadly rounded. Shell 
surface bears two sulci; major sulcus extends two-thirds height of shell 
from dorsal edge; minor sulcus anterior of major sulcus, incipiently 
developed; flanks moderately steep; posterodorsal region of shell in- 
flated, gentle slope towards ventral edge. Surface of shell faintly 
reticulate. 

Left valve contains straight bar which fits into groove of left 
valve. Major sulcus represented in interior by ridge that bears four 
suboval adductor muscle scars in a row perpendicular to hinge line; one 
mandibular scar located anteroventral of adductor scars; antennal scars 
anterodorsal from adductor muscle scars. 

Hyaline border well developed in anterior, anteroventral, and 


posteroventral region with widely spaced radial pore canals. 
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Measurements of types.-- 
Length Height Valve 


female, holotype: 0.67 mm. 0.33 mm. right G.M.U.S.-Ao-41 (fig. 24) 
paratype: 0.67 mm. 0.33 mm. left G.M.U.S.-Ao-42 (fig. 25) 


Type locality.-- Rocky Lake section (Figure 8) from silty clay 9 
feet beneath the top of the lower lacustrine unit. 

Distribution.-- This species occurs in the bottom 5 feet of the 
lower lacustrine unit of the Rocky Lake section. Outside the study area 
it occurs in Lake Willowbunch. 

Types.-- Geological Museum, University of Saskatchewan. 

Remarks.-- This species is very similar to Limnocythere reticulata 
Sharpe and may be the same. It differs by having an inflated posterodorsal 
region, surface not prominently reticulate and hyaline border not well 
developed. No males were found associated with the females which may 


indicate that L. sp. F is a different species. 


LIMNOCYTHERE SP. G Delorme, n. sp. 
Plate 5, figures 26-29 
Shell subquadrate in side view. Dimorphism well exhibited with 
males more elongate. In female, greatest height anterior; in male, 
greatest height posterior. Ventral margin concave with weakly developed 
Simtel on in mid-ventral area; dorsal margin straight; anterior cardinal 
angle broadly obtuse; anterior margin broadly rounded, greatest curvature 
approaching dorsal margin. Surface of shell bears two sulci and two alae; - 
major sulcus vertical, extends from dorsal margin ventrally two-thirds 
height of shell, flanks steep; minor sulcus anterior and dorsal of major 


sulcus, begins as prominent oval depression, continues weakly and flares 
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out at the dorsal margin, slopes anteroventrally; major and minor sulci 
divided by two low nodes forming an incipient ridge; ventral and dorsal 
surface expanded with oblique alae, posteroventrally and posterodorsally, 
greatest height of alae posterior of ventral sinuation. Surface of cara- 
pace faintly reticulate except on alae. Dorsal ala may be absent on 
female and has not been observed on male specimens. 

Left valve contains bar which fits into recepticle of right valve. 
Major sulcus represented in interior by ridge that bears muscle scars; 
adductor scar consists of a row of four oval spots orientated perpen- 
dicular to dorsal edge; one mandibular scar anteroventral of adductor 
Scars; three suboval antennal scars anterodorsal from adductor scar on 


ridge formed by minor sulcus. 


Measurements of types.-- 


Length Height Valve 
female, holotype: 0.58 mm. 0.33 mm. right G.M.U.S.-Ao-43 (fig. 26) 
paratype: 0.58 mm. 0.33 mm. left G.M.U.S.-Ao-44 (fig. 27) 
male, paratype: 0.71 mm. 0.37 mm. right G.M.U.S.-Ao-45 (fig. 28) 
paratype: 0.71 mm. 0.42 mm. left G.M.U.S.-Ao-46 (fig. 29) 


Type locality.-- Rocky Lake section (Figure 8) from silty clay 


10 feet beneath the top of the lower lacustrine unit. 


Distribution.-- This species occurs in the lower lacustrine unit 


of the Rocky Lake section as well as in the Rouleau Basin and Qu'Appelle 


Valley sections, 


bunch Lake outside the study area. 


cytherean previously described. 


es.-- Geolo ical Museum, University of Saskatchewan. 
Types g 


Remarks.-- This species does not resemble any other limno- 


This species also occurs in Old Wives Lake and Willow- 
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APPENDIX 
Pleistocene Section 


Section 1.--Section in a test-hole in the NE corner of Sec. 30, Tp. 14, 
Rge. 23, W.22nd Mer. 


Deposit Sample no. 


and depth (feet 
ROULEAU CLAY 
Clay, calcareous, dark grey (5Y4/1* wet), unoxi- 3 
dized, massive. 


Clay, calcareous, dark grey (SY4/1 wet), unoxidized, 
massive. 4 


Clay, calcareous, dark grey (5Y4/1 wet), unoxidized, 
massive. 5 


Clay, calcareous, very dark greyish brown (2.5Y3/2 
wet), unoxidized, carbonaceous, massive. 6 


Clay, calcareous, very dark greyish brown (2.5Y3/2 
wet), unoxidized, selenite present. 7 


Clay, calcareous, dark grey (5Y4/1 wet), unoxidized, 
selenite present. 8 


Clay, calcareous, dark grey (5Y4/1 wet), unoxidized, 
selenite present. 9 


Clay, calcareous, very dark grey (5Y3/1 wet), unoxi- 
dized. 10 


Clay, calcareous, very dark grey (5Y3/1 wet), unoxi- 
dized, selenite present in tubes. il 


Clay, calcareous, black (5Y2/1 wet), unoxidized, 
selenite present. 12 


Clay, calcareous, very dark grey (5Y3/1 wet), unoxi- 


dized. 13 
CONDIE CLAY 

Clay, calcareous, very dark grey (10YR3/1 wet), oxi- 

dized. 14 


Clay, calcareous, very dark greyish brown (10YR3/2 
wet), oxidized, selenite present. . 15 


* From Munsell Colour Chart 
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Clay, calcareous, very dark grey (1O0YR3/1 wet), 
oxidized. 


Clay, calcareous, very dark greyish brown (10YR3/2 
wet), oxidized, selenite present. 


Clay, calcareous, very dark greyish brown (10YR3/2 
wet), oxidized selenite present. 


REGINA CLAY 


Clay, calcareous, very dark greyish brown (10YR3/2 
wet), oxidized, carbonates, sulphates present, car- 
bonaceous. 


Clay, calcareous, very dark greyish brown (10YR3/2 
wet), oxidized, selenite present, carbonaceous. 


Clay, calcareous, very dark greyish brown (1LOYR3/2 
wet), oxidized, selenite present, carbonaceous. 


Clay, calcareous, very dark greyish brown (10YR3/2 
wet), oxidized, slightly carbonaceous. 


Clay, calcareous, very dark greyish brown (LOYR3/2 
wet). 


Clay, calcareous, dark yellowish brown (10YR3/4 
wet), oxidized, slightly carbonaceous. 


MOOSE JAW CLAY 


Clay, slightly calcareous, dark greyish brown to 
dark yellowish brown (1OYR4/2-4/4 wet), oxidized, 
carbonaceous. 


Clay, calcareous, dark greyish brown (10YR4/2 wet), 
oxidized, carbonaceous. 


Clay, calcareous, very dark greyish brown (10YR3/2 
wet), oxidized, selenite present, carbonaceous. 


Clay, calcareous, very dark grey (10YR3/1 wet), 
oxidized. 


Clay, calcareous, very dark grey (10YR3/1 wet), 
oxidized. 


Clay, calcareous, very dark greyish brown (10YR3/2 
wet), oxidized. 
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Section 2.--Section in test-hole in the SE corner of Sec. 22, Tp. 13, 
Rge. 22, W.2nd Mer. 


Deposit Sample No. 


and _ depth (feet) 


ROULEAU CLAY 
Clay, non-calcareous, black (5Y2/1 wet), unoxi- L 
dized, carbonaceous. 


Clay, calcareous, black (5Y2/1 wet), unoxidized, 
massive. 2 


Clay, calcareous, very dark grey (5Y3/1 wet), un- 
oxidized, massive. 3 


Clay, calcareous, very dark grey (5Y3/1 wet), un- 
oxidized, massive. 4 


Clay, calcareous, very dark grey (5Y3/1 wet), un- 
oxidized, massive. > 


Clay, calcareous, very dark grey (5Y3/1 wet), un- 
oxidized, selenite present, massive. 6 


Clay, calcareous, very dark grey (5Y3/1 wet), un- 
oxidized, selenite present, massive. 7 


Clay, calcareous, very dark grey (5Y3/1 wet), un- 
oxidized, selenite present, massive. 8 


Clay, calcareous, very dark grey (5Y3/1 wet), un- 
oxidized, selenite present, massive. 9 


Clay, calcareous, very dark grey (5Y3/1 wet), un- 
oxidized, selenite present, massive. 10 


Clay, calcareous, very dark greyish brown (2.5Y3/2 
wet), oxidized, selenite present, massive. 11 


Clay, calcareous, very dark grey (10YR3/1 wet), 
oxidized, selenite present, massive. LZ 


Clay, calcareous, very dark greyish brown (10YR3/2 


wet), oxidized, selenite present, massive. 13 
CONDIE CLAY 

Clay, calcareous, very dark greyish brown (1OYR3/2 

wet), oxidized, selenite present, massive. 14 


Clay, calcareous, very dark greyish brown (10YR3/2 
wet), oxidized, selenite abundant, massive. 15 
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Clay, calcareous, very dark greyish brown (10YR3/2 
wet), oxidized, selenite present, massive. 


Clay, calcareous, very dark greyish brown (10YR3/2 
wet), oxidized, selenite present, massive. 


Clay, calcareous, very dark greyish brown (10YR3/2 
wet), oxidized, selenite present, massive. 


Clay, calcareous, very dark greyish brown (10YR3/2 
wet), oxidized, selenite present, massive. 


REGINA CLAY 
Clay, calcareous, very dark greyish brown (10YR3/2 
wet), oxidized, selenite crystals very abundant, 
massive. 


Clay, calcareous, very dark greyish brown (10YR3/2 
wet), oxidized, carbonates present, carbonaceous, 
massive, 


Clay, calcareous, very dark greyish brown (10YR3/2 
wet), oxidized, massive. 


Clay, calcareous, very dark greyish brown (1LOYR3/2 
wet), oxidized, massive. 


MOOSE JAW CLAY 
Clay, calcareous, very dark greyish brown (10YR3/2 
wet), oxidized, selenite crystals 3/4 inch diameter, 
massive. 


Clay, calcareous, very dark greyish brown (10YR3/2 
wet), oxidized, carbonaceous, massive. 


Clay, calcareous, very dark greyish brown (10YR3/2 
wet), oxidized, carbonaceous, massive. 


Clay, calcareous, very dark greyish brown (1O0YR3/2 
wet), oxidized, massive. 


Clay, calcareous, very dark greyish brown (10YR3/2 
wet), oxidized, massive. 


Clay, calcareous, very dark greyish brown (10YR3/2 
wet), oxidized, massive. 


Clay, calcareous, very dark greyish brown (LOYR3/2 
wet), oxidized, massive. 
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Section 3.--NE corner L.S. 16, Sec. 10, Tp. 14, Rge. 23, W. 2nd Mer., 
Elevation -- 1864. 


Sample No. 
Aas and depth (feet) 
ROULEAU CLAY 
Clay, non-calcareous, black (5YR2/1 wet), clay 
loam, massive. i 
Clay, calcareous, black (5YR2/1 wet), unoxi- 
dized, massive. a 
Clay, calcareous, very dark grey (5Y3/1 wet), un- 
oxidized, massive. 3 
Clay, calcareous, very dark grey (5Y3/1 wet), un- 
oxidized, massive. 4 
Clay, calcareous, very dark grey (5Y3/1 wet), un- 
oxidized, massive. 5 
Clay, calcareous, very dark grey (5Y3/1 wet), un- 
oxidized, massive. 6 
Clay, calcareous, dark grey (5Y3/1 wet), unoxidized, 
massive. 7 
Clay, calcareous, dark grey (5Y4/1 wet), unoxidized, 
massive. 8 
Clay, calcareous, very dark grey (5Y3/1 wet), un- 
oxidized, massive. 9 
Clay, calcareous, very dark grey (10YR3/2 wet), un- 
oxidized, massive, organic material. 10 
Clay, calcareous, very dark grey (10YR3/2 wet), un- 
oxidized, massive. 11 
Clay, calcareous, very dark grey (1OYR3/2 wet), un- 
oxidized, becoming silty, massive. i bed 
Clay, calcareous, dark greyish brown (2.5Y4/2 wet), 
unoxidized, silty, selenite grains present, massive. 13 


Silty clay, calcareous, dark greyish brown (2.54Y/2 
wet), unoxidized, selenite grains present, massive. 14 
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Silty clay, calcareous, very dark greyish brown 
(2.5Y3/2 wet), unoxidized, selenite grains 
present, massive. 15 


Silty clay, calcareous, very dark greyish brown 
(2.5Y3/2 wet), unoxidized, selenite grains 
present, massive. 16 


Section 4.--SE corner Sec. 4, Tp. 14, Rge. 23, W. 2nd Mer., 
Elevation -- 1866. 


Sample No. 
RAS and depth (feet) 
ROULEAU CLAY 
Clay, calcareous (5Y3/1 wet), very dark grey, un- 1 
oxidized, massive. 
Clay, calcareous, black, (5Y2/1 wet), unoxidized, 
massive. 2 
Clay, calcareous, black (5Y2/1 wet), unoxidized, 
organic material present, selenite present, massive. 3 
Clay, calcareous, black (5Y2/1 wet), unoxidized, 
organic material present, massive. 4 
Clay, calcareous, very dark grey (5Y3/2 wet), un- 
oxidized, massive, 5 
Clay, calcareous, very dark grey (5Y3/2 wet), un- 
oxidized, massive. 6 
Clay, calcareous, very dark grey (5Y3/1 wet), unoxi- 
dized, white material present possibly selenite?, 
massive. 7 
Clay, calcareous, very dark grey (5Y3/1 wet), unoxi- 
dized, selenite present, massive. 8 
Clay, calcareous, very dark grey (5Y3/1 wet), unoxi- 
dized, organic material present, massive. 9 


Clay, calcareous, very dark greyish brown (10YR3/2 
wet), unoxidized, extremely high selenite content, 
massive. 10 
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Clay, calcareous, very dark greyish brown (10YR3/2 
wet), unoxidized, selenite content high, sediment 
not homogeneous colour, massive. 11 


Clay, calcareous, very dark greyish brown (10YR3/2 
wet), unoxidized, selenite present, heterogenous 
colour, massive. 12 


Silt, calcareous, very dark greyish brown (2.5Y3/2 
wet), unoxidized, appears as a silty clay, selenite 
present, massive. 13 


Silt, calcareous, very dark greyish brown, oxidized, 
bands of iron oxide staining, selenite present, 
massive. 14 


Silt, calcareous, very dark greyish brown (2.5Y3/2 
wet), unoxidized, massive. 15 


Section 5.--SE corner, Sec. 24, Tp. 14, Rge. 23, W. 2nd Mer., 
Elevation -- 1871. 


Sample No. 


Deposit and depth (feet 


ROULEAU CLAY 
Clay, calcareous, very dark grey (5Y3/1 wet), un- 
oxidized, massive. L 


Clay, calcareous, dark olive grey, (5Y3/2 wet), un- 
oxidized, massive. 2 


Clay, calcareous, very dark grey (5Y3/1 wet), un- 
oxidized, massive. 3 


Clay, calcareous, very dark grey (5Y4/1 wet), un- 
oxidized, massive. 4 


Clay, calcareous, very dark grey (5Y3/1 wet), un- 
oxidized, massive. 5 


Clay, calcareous, very dark grey (5Y3/1 wet), un- 
oxidized, massive. 6 


Clay, calcareous, very dark grey (5Y3/1 wet), un- 
oxidized, massive. 7 


Clay, calcareous, very dark grey (5Y3/1 wet), un- 
oxidized, massive. 8 
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Clay, calcareous, dark olive grey (5Y3/2 wet), un- 
oxidized, massive, clay is darker. 


Clay, calcareous, dark olive grey (5Y3/2), unoxi- 
dized, massive. 


Silty clay, calcareous, very dark greyish brown (2.5 
Y¥3/2 wet), unoxidized, selenite present, massive. 


Silt, calcareous, very dark greyish brown (2.5Y3/2 
wet), unoxidized, massive. 


Silt, calcareous, very dark greyish brown (2.5Y3/2 
wet), unoxidized, massive. 


Silt, calcareous, dark greyish brown (2.5Y4/2 wet), 
unoxidized, massive. 


Silt, calcareous, very dark greyish brown (2.5Y3/2 
wet), unoxidized, massive. 
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EXPLANATION OF PLATE 1 


Gypsum crystals from the Regina Basin 


Core showing gypsum grains in tubes in Rouleau Clay, 
magnification X 2/3. (SE corner, Sec. 22, Tp. 13, 
Rge 22, W. 2nd Mer.) 


Selenite crystal from Chamberlain exposure, Section 9, 
Township 22, Range 26, W. 2nd Meridian. 


: top view showing disc like appearance, magnification X 2 
: lateral view, perpendicular to (010) face, shows lateral 


projections on top and bottom, magnification X 2 


: thin section perpendicular to (010) face, under crossed 


nicols, shows position of axes and composition plane, 
magnification X 3.3. 


: thin section under crossed nicols, shows "herring bone" 


pattern, magnification X 3.3. 


Gypsum cluster from Chamberlain exposure 


: top view showing disc like appearance of individual 


crystals making up the cluster, magnification X 2. 


: bottom view showing hollow central region, magnifica- 


tion X 2. ; 
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- EXPLANATION OF PLATE 2 


Gypsum crystals from the Regina Basin 


Figure 

us Oblique view of five selenite crystals beneath an 
organic zone in the Rouleau Terrace. 

2 Top view of organic zone above selenite crystals, 
crystals show etching. 

3 Selenite crystal which has been leached and shows 
secondary overgrowths, magnification X 2. 

4 Leached crystal shown in Figure 1 and 2, shows second- 
ary overgrowths, magnification X 2. 

2) Fern? sporangia, lateral view, fractured for the escape 


of spores, generally black (sprayed with ammonium 
chloride), magnification X 26. 


AME 2 


wesc X sobtnolIingsm q 
eC. X notisolitngam we 


€08E % noktsottiagsm of 
.¢, $1 X notsscltinger . 


114 


EXPLANATION OF PLATE 3 
Vertebrates from the Rouleau Terrace 
Figure 


1-2 Microtus pennsylvanicus (Ord) skull; 


me 


: dorsal view, magnification X 5.5. 
2: ventral view, magnification X 5.5. 


3-4 Microtus pennsylvanicus (Ord) right lower jaw; 


3: occlusal view, magnification X 6 
4: lingual view, magnification X 6, 2nd incisor extended. 


5-6 Microtus pennsylvanicus (Ord) molar teeth; 


5: lateral view of Mj, magnification X 12.5. 
6: lateral view of Mj, magnification X 12.5. 
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EXPLANATION OF PLATE 4 
Fresh-water Ostracoda from the Regina area 


Magnification X 40 


Cyprinotus pellucidus Sharpe, Recent, Willow- 
bunch Lake, Saskatchewan, right valve, oil immersed. 


Cypridopsis vidua (Muller), Pleistocene, Qu'Appelle 
Valley section, 2-right valve (oil immersed), 3- 

left valve (oil immersed), 4-carapace showing over- 
lap of left valve (sprayed with ammonium chloride). 


Cyclocypris forbesi Sharpe, Pleistocene, Qu'Appelle 
Valley section, 5-right valve (oil immersed), 6-left 
valve (oil immersed), 7-carapace showing overlap of 
right valve (sprayed with ammonium chloride). 


Eucandona caudata (Kaufmann), Pleistocene, lower 
lacustrine unit Rocky Lake section, 8-right valve 
(oil immersed), note adductor muscle scar, 9-left 
valve (oil immersed), note adductor muscle scar. 


Eucandona fossulensis (Hoff), Pleistocene, Qu'Appelle 
Valley section, right valve (oil immersed), note 
adductor muscle scar. 


Eucandona ohioensis (Furtos), Pleistocene, Qu'Appelle 
Valley section, male left valve (oil immersed) note 
adductor, antennal, and mandibular scar positions. 


Eucandona poseyensis (Staplin), Pleistocene, Qu'Appelle 
Valley section, right valve, oil immersed, note 
adductor, antennal, and mandibular scar positions. 


Eucandona swaini Staplin, n. sp., Pleistocene, lower 
lacustrine unit Rocky Lake section, 13-female right 
valve (oil immersed), 14-female left valve (oil im- 
mersed), 15-male right valve (oil immersed), 16-male 
left valve (oil immersed), 17-female carapace (sprayed 
with ammonium chloride) showing overlap of left valve; 
note position of muscle scars and genital organs in 
oil immersed specimens. 


Eucandona sp. A, Pleistocene, Qu'Appelle Valley section 
female right valve, oil immersed. 


PLATE 4 


Figure 
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EXPLANATION OF PLATE 5 
Fresh-water Ostracoda from the Regina area 


All specimens sprayed with ammonium chloride, 
magnification X 40. 


Ilyocypris bradyi Sars, Pleistocene, Qu'Appelle Valley 
section, l-right valve, 2-left valve. 


Ilyocypris gibba (Ramdohr) Pleistocene, Rouleau Basin 
section, 3-right valve, 4-left valve. 


Cytherissa lacustris Sars, Pleistocene, lower lacus- 
trine unit Rocky Lake section, 5-right valve, 6-left 
valve. 


Limnocythere sp. A Delorme, n. sp., Recent, Sturgeon 
marl, 7-female right valve, 8-female left valve, 9- 
male right valve, 10-male left valve. 


yee A sp. B Delorme, n. sp., Pleistocene-Recent 
Qu'Appelle Valley section, 11l-female right valve, 12- 
female left valve, 13-uale right valve, 14-male left valve. 


Limnocythere sp. C Delorme, n. sp., Pleistocene, lower 
lacustrine unit Rocky Lake section, 15-female right 
valve, 16-female left valve, 17-male right valve, 18 
male left valve. 


Limnocythere sp. D Delorme, n. sp., Pleistocene, basal 
upper lacustrine unit Rocky Lake section, 19-female right 
valve, 20-female left valve, 2l-male right valve, 22- 
male left valve. 


Limnocythere sp. E Delorme, n. sp., Pleistocene, lower 
unit Rocky Lake section, left valve. 


Limnocythere sp. F Delorme, n. sp., Pleistocene, lower 
lacustrine unit Rocky Lake section, 24-female right 
valve, 25-female left valve. 


Limnocythere sp. G Delorme, n. sp., Pleistocene, lower 
lacustrine unit Rocky Lake section, 26-female right 
valve, 27-female left valve, 28-male right valve, 29- 
male left valve. — 


R26 30! 


R. 23 


R.22 |95°00' 


R.21 45' 


----+--- 


QO 


Chamberlain 


GEOLOGY oF THE REGINA 
SASKATCHEWAN 


T.10 


r.9 


T8 


Att 


ie 


ma) 
| 


JUE I 


Ni 


Eroded till plains. 
Flat to ,undulating; sand, gravel boulder pavement 
5 feet thick, and eroded ull. 


Washed till plains. 


Fiat to undulating, gently sloping, sand, gravel, boulder 
Jag and eroded till. 


Meltwator channels 

Trend of small meltwater channels now occupied by 
permanent and intermittent streams, 1000 feet wide, 
10 feet deep; till, sand, and gravel 


Valieys up to 150 feet deep and | mile wide, till, 
sand, gravel, alluvium, colluvium, and bedrock sand 
and clay 


Spillways 

Valleys up to 300 feet deep and 2 miles wide; till; 
sand, gravel, alluvium, colluvium, and bedrock sand 
and clay 


Glacial lake strandlines. 
Marked by sand beaches less than § feet high and wave~ 
cut cliffs up to 20 feet high. 


POST GLACIAL LAND FORMS 


Lake Rouleau Basin, 
Flat; clay up to 16 (eet thick 


Alluvial flood plain, 
Flat to ;undulating, up to 1/2 miles wide; clay ond silt, 
and sand up ;to SO feet thick 


Postglacial strandlines. 
Marked by eroded fault scarp in clay and till up to 
25 feet high. 


GEOLOGY BY D. L. DELORME 
1960-1962 


Approximate magnetic declination, 17°F, 


Base mop issued by Surveys and Mapping Branch, 
Department of Mines and Technical Surveys. 


Gartography by F. Dimitrov, Department of 
Geology, University of Alberta, Edmonton, Alberta. 
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EXPLANATION Leakville 1 
' 
GLACIAL LAND FORMS 
V End moraine ! 
broad, gently sloping ridges, 15-100 feet high, 1/5~ ' | 
Tis fi Maes wide; tll and Ice-contact sand and gravel. 1 ' 
5 ' 1 
\ La 
' = t 
>] Washboard moraine ‘ ' ! ' 
— | _s sub -parallel, discontinuous, generally arcuate ridges 1 1 | e 1 
—_ 5-30 feet high; till and minor amounts of sand and gravel; ' ' \ rinne | 
a tmynd Indicated by pattern ! Se 
8 ir i ! 
1 i} 
Claybon \ \ 
Flutings ' y! ( | 
Straight, parallel ridges and grooves in till, blanketed ' . 1 \ 
by clay in the Regina Basin; relief 3-8 feet. , oyard Statio! 
T.12 { 
: ' ' 
' 
Kames, kame moraine, and kame-eskerine complexes. 
Coneial and elongate hills of sand and gravel 
up to 40 feet high. 
PROGLAGIAL LAND FORMS 
Regina Basin, Condie Plain, 
Flat to rolling; clay and silt up to 70 feet thick 
Fluvio-lacustrine plains. 
Flat to undulating; sand and gravel 5-20 feet thick 
TU fluvial and locustrine, undifferentiated 
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